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WHY | WROTE THIS BOOK 


Indeed it is not small a delight for me to recall the help and 
encouragement | received from my esteemed colleagues and dear 
students of psychology throughout Karnataka, to my book 
“Psychology for beginners” Part | & Il, which found several editions 
(8 Edns.). This is one of the reasons, which led me to venture this 
Revised Edition of PSYCHOLOGY - Part 1 for PUC students of 
Karnataka. Another reason is that the books prescribed by PU 
board are all authored by foreign psychologists, which are not 
only difficult for our students to understand but also very expensive 
to buy. The third reason is that the copies of the books prescribed 
are not available as | experienced. So to meet the urgent need of 
our students and teachers, this new Revised Edition is brought 
out. Il PUC book will be ready by next year. 


This new book covers the entire new syllabus of 2004, | 
year PUC. Section-”A” covers theory and section “B” covers 
practicals. | am sure this new book meets both the demands. 
The presentation of the material and illustrations at appropriate 
place are. absolutely simple and easy to understand and to 
remember. Infact, to the best of my ability, | have endeavoured 
to make it truly and fully useful to students and teachers. 


| gratefully acknowledge the help of my wife and my daughter 
Miss Namratha Nataraj and Prof. Mrs. M.G. Radhamani in preparing 
the script and reading the proof of this book. The General Manager 
of MMC Bank of Mysore for financial assistance for Publication. 
Sree Rajalakshmi Printing Press for printing the book, and finally 
Students and teachers who are the constant suurce of 
encouragement to me. 
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PSYCHOLOGY 

CHAPTER 7" | 
WHAT IS PSYCHOLOGY ? | 

Introduction : ) | 


1. On Friday the 30th January 1948 at 5.0 p.m., when 
Gandhiji was going to Birlamandir for prayer, an young man— 
Nathuram Godse, approached Gandhiji, touched his feet and 
shot at his chest thrice with his revolver and killed Gandhiji 
instanteneously. This great soul, was not only a Champion of 
_ tndian freedom struggle, but also, like Buddha, Mahaveera and 
Jesus Christ, preached and practiced truth, honesty, non— . 
voilence, peaca and love. Like Sri Ramakrishna Parama Hamsa- 
he had respect and tolerance for all religious groups and thus 
he became a martyr. People all over India, and abroad were 
' shocked and wept at his death. Indeed the whole countrty 
was drowned in sorrow for days and months. He is dead but 
living in the hearts of billions, all over the world. 


As a boy Gandhiji was very much afraid of darkness and 
devils. At school he was an ordinary student. Like ottier boys 
he smoke cigarettes, tasted non- -vegetarian food, and even told 
lies, but later confessed his mistakes and took.an oath tha 
he would never do it again. He kept up his oath till he breat- 
hed his last. 


Before he went to South Africa he was an ordinary person 
and just a barister. He was so shy and timid that he did not 
play cricket only to avoid participation in a team. _ He had 
such a terrible stage fright, that he could not read his thanks 
giving letter before his friends and associates’’". Sucha shy, 
timid and weakling person, suddenly held on to a great pur- 
pose of liberating our motherland from Britishers, and fought 
against the whites who were oppressing the blacks in South 


Africa. How these lofty ideals, and noble goals have thorough- 
ly changed his ‘’Style of Life’’.? In contrast to his previous 
behaviour, he became strong,bold and. courageous beyond mea 
sure. With his frail body he was walking miles together and 
fasting days together to achieve his cherised goals. Forget- 
ting his shyness and ‘timidity met many ministers, Viceroys 
and other great leaders of the world. Forgetting his stage 
fright and having firm convictions, arid unshakable confidence 
stood before millions of our countrymen to pour out the mes- 
sage of his heart. He was very hard in his decision, firm in 
his conviction and determined in his effort. He was a true hindu 
at his heart, but secular in hisjattitude and behaviour. Prea- 
ched and practiced truth, honesty, non-violence, secularism, 
and universal brotherhood. He remained great, died great, 
and became a martyr. How these metamorphic changes took 
place in him ?What has brought about these changes ? and 
how he became a great !eader with no match in the contempo | 
rary world ? : ws Fane | 
-2. Dr. H.R, Sudarshan",. was born in a humble 
family, residing in Yamandur (Bangalore District). Graduated 
from Bangalore Medica! College in 1977 and soon after gra- 
duation in his quest for spiritualism and social work, ventured - 
to Mayavathi in Himalayas, and then he went to Ramakrishna 
mission at Belur (Calcutta). Got self-direction and conceived 
‘The Mission of his Life" , to become a dedicated social wor- 
ker. With this mission in life, went to Biligiri Rangana Hills 
(B. R. Hills), to serve the cause of ’’Soligas’’ who are untou- 
ched by modern civilization. Started ‘’Vivekananda Kalyana 
Kendra’’ to provide education, Vocational training, and medi- 
cal services to those unfortunate Soligas. This shy young 
man sacrificed. all his comforts and pleasures of life for self- 
actualization. This self-actualization not only got him a great 
satisfaction but also many state awards and a highly presti- 
geous, “Right Livelihood award’’ of Sweden which is parallel! 
to ‘Noble Prize’’. Indeed itis a matter of great pride to the © 
people of Karnataka in particular and India at large. What 
prompted this young medica} graduate to sacrifice everything 
and to dedicate his whole life for the upliftment of those 
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unfortunates and how he had self—actualization? | 

3. One day an young lady—wife of a police officer 
attempted to kill her own twin daughters, whom she loved 
very much. One of them succumbed to stabbing andthe other, 
sustained the iniury, but survived with proper and immediate — 

_ medical aid. The same mother after two years was’ acquitted 
on the ground she is mentally ill. Why. she attempted to kill ‘ 
_ her own daughters, whom she loved very ‘much ? 

4. Agreat English novelist William Somerset Maugham 
(1874-1965) was suffering from severe pseudoneurotic stut~ 
tering from his early childhood. He was fi inding it very diffi— 
cult to communicate with people easily. Inspite of this, he 
entered medical college and graduated successfully, but 
could not practice as a doctor due to severe stuttering. One ; 
day when he was very much worried, and depressed, he 
wrote his feelings, which gave him. a. lot of relief. He became © 
a great writer. How this severe stutterer, and medical _man 
then became a great novelist ? ag 

5. " Sigmund Freud was a brilliant } young Actor | in vienna. 
After specializing i in neurology, joined as a lecturer in neuro- 
logyjat vienna university. One day » ‘a patient with chronie 
headache” was referred to him for diagnosis. He wrongly 
diagnosed itas ’’Chronic localised’ ‘Meningitis’. For this 
wrong diagnosis he was terminated from services. This punish 
ment turned out to be a blessing to: him, He became a great. 
exponent of psychoanalysis. ‘He is the first person to trace 
the existence of unconscious and its ‘importance in determi- 
Ming Conscious as well as unconscious. behaviour, neverthe— 
less normal as well as abnormal behaviours. Thus his contri—- , 
bution is a milestone in the development of psychology. — 
What prompted this neurologist to become an exponent of 


psychoanalysis ? 
6. Notorious jelephant ‘pouenee ‘smuggler. and dregded 


veerappan has taken many lives of elephants and’ men, 
including police officers for his personal gain. He became a 
big headache to both the government of Karnataka and Tamil 
nadu. Even the BSF and STF are not able to trap him ee 
of their effort for months and years, 
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Apart from these great men who have sacrificed their lives — 
to liberate their nations from foreign rule, and others who rose 
to great heights of achievements. We come across spouses who 
loved and married to find heaven on earth, start fighting like 
cats and. dogs after marriage. Some with all the wealth and 
facilities at their command suffer from either psychoses, neur- 
oses OF psychosomatic disorders. Some students with hard . 
work and studious. habits, either fail or. get poor grades or 
marks in their examinations. Some employees i inspite of getting 
- good salary, and other facilities are not happy with their jobs. _ 

‘Thus we come across various. kinds of people, with varied - 
attitudes, behaviour, values, and goals in life. 


Now the question is, what it inspires or motivates a | person | 
‘to noble acts of humanity, and impells another to brutal acts 
of violence, and. ‘some others. to strive for self-actualization (ae 
what prompted. Gandhiji and. Dr. _Sudarshan to commit them- 
_ selves to noble acts ? what prompted the police officer's wife _ 
and Veerappan to commit henious crimes? and what prompted | 
Somerset Maugham and ‘Sigmund Freud to desert their field of 
. specialization and one to become a great novelist and anothey 
to be the founder of psychoanalysis 2? why some people with 
love marriage are. not happy? rather fight with each other like 
cats and dogs? Why some others with lots of wealth and other 
facilities at. their. command | have become either psychotics 
or neurotics ? Why some students inspite of their hard effort 
do not have good academic record ? Why. some brilliant ‘stu- _ 
dents do not make head way professionally? Why some — 
people are overwhelmed by problems. of life, while others 
. possess the secret of contentment and sound mental. heaith. 
‘What makes some people to play their roles in their life's 
drama successfully and others fail miserably ? To find satis- 
factory answers for all these questions you have to land into 
the realm of Byveheleay. 


Definitions : 


The word Psychology was derived from two greek words- 
psyche and Jogos. Psyche means sou/ and /ogos means d/s- 
course or science. So literal meaning of the term psychology is 
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thé study of soul. As psychology was purely speculative at 
the beginning it was known as armchair psychology. Hence 
it was defined as the science of soul! or the study of soul. 
This definition was in vogue for many centuries. As the con- 
cept of soul was. purely abstract and metephysical in natura, 
this definition was discarded on the ground that it would come 
_ in the way of the progress of psycho/ogy. Later it was defined 
as’ the study of mind or the science of mind. This definition 
continued till the end of the last century and was then discar- 
ded on the ground that: the “concept of mind was equajly 
“vague and metaphysical in. nature. Unless. we know definitely 
what the mind means and what are its frontiers, we are not 


justified in using this concept in the field of science. 
. After discarding. the above definition Wilhelm.Wundt, the 


founc 1 of psychology Laboratory in 1879, has defined psy- 
cho ogy as the science of study of conscious experience. No 
douot this definition is less vegue and more tangible than the 
previous definitions, but it does not fully express afl that is 
implied in the term psychclogy. Psychology does not confine 
it’s study to only censcious mente! prccesses but it also studies 
unconscious processes such as dreams hallucinations, delu- 
sions, phobias, and other mental aberrations. _ 

A prominent psycholcgist tracing the evolution of defini- 
_ tions2of Psycholcgy has expressed in a funny way that psy- 
chology first lost it’s soul, then it’s mind, later it’s conscious 
, hess and now nas a behaviour of some sort. In the beginning 
of the present century, when psychologists were making 


_ Strenuous efforts to establish this’science in the modern sense, . 


the leaderjof the psychologists defined psychology in the 
following way “Psychology is what the?psychologists are 
Interested in.’’ (Wocdworth & Marquis 1947). 

_ Another psychologist who belongs to the school of intros 
pectionism has defined f psychology as the study of objective 
_ behaviour by subjective experience. According to this defini- 

_tion. the individual who is confronted with a particular situa 
tion will have the experience of it. With this experience he 
Can understand and predict the experience of another person 
_ who.is*subjected to simitar- or the same situation. For e.g. 
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a person who experiences burning sensation by touching a 
live coal, understands and predicts the experience of another 
person who touches live coal. Though this definition appears 
to be reasonable, it is limited in ‘its application because the 
experiences of different individuals who are exposed to the 
same situation will not be the same. In the sense it differs 
either in degree or‘in kind or in both and hence this definition . 
is very much limited in its scope. Rhee 
According to Mc Dougall the founder of Hormic school | 
the aim of psychology /s to render our knowledge of human 
nature-more exact and systematic, in order that. we may cons — 
trol ourselves more wisely and influence our fellowmen 
more effectively. Even this definition has its own limitation. 
as it refers to only the human beings and not tothe animals. 


(McDougall), 1961). ey ! ss 

_ Then another psychologist has defined psychology as the 
science of human behaviour. Though the term behaviour is 
used by layman in a somewhat narrower sense, in psychology 
it includes not only motor behaviour such as walking, running, 
eating, talking etc, but also it includes the cognitive activi- 
ties like perceiving, remembering learning etc. In addition to 
these activities behaviour also includes motives which deter- 
mine and direct our overt behaviour. In short, it covers 
our overt behaviour and inner expariences and more definitely 
psychological activities, such as ‘thinking, reasoning etc, . 
Though this difinition is fairly acceptable, in reality it is not 
complete and definite, as it needs further Clarification and ex- 
planation. Further this definition appears to be narrow in the 
Sense it refers to human behaviour and not to animal beha 
viour, In reality psychology includes not only human behaviour | 
but also animal behaviour. : 

_ After an exhaustitive observation of the field of psychology 
Woodworth and Marquis have defined psychology as the - 
Science Of the activities of the individual. Here the word ac- 
tivity is used in a very broad sense. {t includes motor acti- 
vities like walking and speaking, cognitive activities (know- 
ledge getting) like perceiving, remembering and thinking and 
emotional activities ljke, laughing, Crying, sadness, jealousy 
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etc. These latter activities :may appear to be passive yet they 
are activities, for they depend upon the life of the organism. 
- Though this definition seems to be more comprehensive it is 
narrow because it does not include the behaviour of animals. 


Then Munn defined psychology as the science of expe- 
_ lence and behaviour: Experience is internal and subiective 
~~. and it can be understood only. by the individual who lives ~ 


through that, whereas behaviour is overt and obiective, and 
--. hence it is observable and-verifiable by others. Example :— 


_.when you touch a live coal you feel burnt. This experience is 


2 something peculiar to the : individual which is purely internal 


- but hand withdrawl, screaming, fanning etc., are the manifes- 
tations of the inner experiences caused by burning NORA can 


x be observed, | } 
. “Today most payehotigiets include both ‘behaviour aie 


s caieeb in the formal definition of psychology. Accordingly they 


have defined psychology as the “Scientific study of behaviour 
| and mental processes and they are affected by the organism’s 
7 Pies and mental states and external environment. 


? Clifford T. Morgan in his books quotes that “Psychology , 
fs the science of human and animal behaivour, and it includes 
oe the iseeaiaation of this science to human problems”’. 7 

- After discussing each definition cited above and noting 

_ down the limitations of each definition, psychology is defin- 

ed by this author as the science of studying the cognitive, 


= conative and: affective activities of man and animals which 


are conscious or unconscious. This definition, in addition to 
being: objective, is also more comprehensive. - 


“Main goals of | psychology : The Goals are straight 
forward. They are (1).to describe, (2) to understand, (3) to 
predict,- (4) and to control or. modify behaviour and mental 
processes. There is logical order to these goals —We must be 
able. to describe behaviour or mental processes accurately 
before we can understand them, understand them before we. 
can make predictions with confidence and make reliable 
predictions before we can attempt any changes. / 
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| ‘Scope of psychology 

Just as every science, whether it is physical or biological 
or social has its own scope, psychology too has its own scope, 
Indeed the scope of psychology is as wide and varied as 
human activities are. ‘Infact, the wide scope of psychology. 

_ can be seen from the number of branches of psychology ‘and . 

the different walks of life in which psychological. principles © 

are applied for the benefit of man. Some of the. important. 
branches of psychology, are—SGeneral psychology, Social Psy- — 
chology, Child’ psychology, Abnormal psychology, Physiotogi- 
Cal psychology; Animal psychology and Parapsychology. 7 ne 
_ In recent years the research findings of psychology are 


- being used to improve the general efficiency of the individual . 


. in-various walks of life. So, various branches of applied psy- « - 
Le chology are developing independently. Some of those applied “it 
“branches are’ Clinica) psychology, Industrial psychology, | 
‘ Educational! psychology, psychology of Crime, Military psycho- 
_ logy etc., Now: let us Boye. a 1 brief account of each branch of 
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a 1). ‘Genera Paychology : | 

~ As the name: itself indicates, it is concerned | with the 
; establishment. of the basic principles of human behaviour. It 


‘studies the activities of man such as, attention, perception, 
' drives and motives, emotions, intelligence, learning, memory, 


2nd tries to evolve certain fundamental principles underlying ~- 


them. ° Thus this branch of psychology constitutes the basis 
for all other branches and application. Generally it studies the 
‘normal human: adult, though of course reference is made to 
some of the other aspects also. Buta detailed study of 
children and their developments, animals and their behaviour, 
the abnormal and his treatment etc,. do not come within the 
scope of general psychology. The children, the animals the 
abnormal etc., are studied in detail in the respective branches 
of psychology.: Yet general. psychology enjoys the status of 
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being the basis for all other branches and applications. 


(2) Social Psychology : 


Every individual is born into a society. Every society 
_ whether it is eastern or western has a culture, tradition and 
_ feligion of its own. These will have their deep impression on 
‘the individual and determine his cognitive, conative and affec- 
tive activities to a very great extent. He is not free from the 
influence of the society at any stage and in every walk of 
life. So social psychology studies the individual in the context 

of the society to which he belongs. It studies the way in | 
___ which the‘individual becomes a member of and functions in a 
social group. The problems with which it is concerned are,. 


. _ Socialization of the individual, inter group and: intragroup 


a relations, propaganda, public opinion, attitude,attitude change 


_-. “prejudices, social motives, juvenile delinquency, social per- 


-- eeption, social intelligence, etc. As man has become more 
cand more interested in group understanding and living at the 
.- national andiinternational levels. social psychology has gain- 
“sed great importance as an applied branch of psychology. 
~~ Social psychology, in order to study its problems, adopts 
methods of observation, field investigation method, experi- 
_. Mental method etc. The important social psychologists who 
have contributed much to this field are : Kimbal Young,Charles 
es Bird, Britt, Bogardus, Murphy, Allport, Kuppuswamy etc. 
- (3) Child. Psychology : | | 
-.. Child psychology studies the individual from his birth 
upto puberty, i.e., upto 12th year. It studies the various deve- 
" opments end behaviour of childhood period. The wise State- 
" ment viz. Child is the father of man indicates the child psycho 
~ fogy. Childhood is very important because it is during this 
period the developmental processes are at work with great 
vigour. So whatever happens during this period will have 
lasting impression on the individual. The normal or a abnor- 
mal behaviour of the individual at-later periods depend upon 
he childhood experiences. The success or failure, and the 
adjustment or maladjustment of-the individual depend upon 
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the childhood period. ‘Child psychology studies various deve— — 
lopmental activities like, sensory, motor, emotional, motiva- - 
tional, intellectual, social and personality developments. 
While studying these developments the interaction of heredity 
and environment are taken. into account. Child psychology 
_for its studies generally adopts biographical method, case 
history method, observation method, experimental method etc. 
_ Also.uses various tests and instruments for collection and 
interpretation of the data. Further it follows either cross— 


_ sectional or longitudinal approach in its study of the develop- 


_.ments. The best known centre for such a study is the institute | 
of Amold Gessell of Yale University. The important psycholo— 
_ gists who have conttibuted much to this field are Brooks. 
Carmichael, Arnold Gessell, Havighurst, Thompson, Gutte- 
Mae: Jersild, Bridges, Elizabeth B. Hurlock and : so on. 


(4). Abnormal psychology : se 


- Abnormal psychology studies the aun Sparatey of the indi- 
vidual. Abnormality is unusual, a typical or faraway from the © 
norm, or the standard. It is non-conformity to the cultural.or. 
“social norms to which the. individual belongs, Every individual 
has to behave in a way that is suited to his age and sex group 
to which he or she belongs. The abnormal person is not com- 
pletely different from the normal. Both the normal and the 
abnormal have the same charactefs and behaviour, but they 
. differ in degree and not in kind. ‘Abnormal psychology is 
concerned with the theoretical aspects of abnormality and helps 
us to understand the nature of abnormal behaviour, and the 
importance of frustrations, conflicts and pressures in causing ~ 
abnormality. Whereas clinical psychology provides methods of 
diagnosing and treating the patients. Abnormal psychology 
classifies the abnormal deviants into neurotics and: ‘psychotics’ 
depending upon the severity and the extent of disorientation 
jn thought, speech and actions. Freud, Adler, Jung, Charcot, 
have contributed much to this branch of knowledge. The dis- 
covery of the concept of unconscious by Freud is the greatest 
contribution to abnormal psychology. Consequent to the dawn 
of this branch of knowledge : the torture the patients were 
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subjected to and the suffering they lived. though are very 
much reduced. Thus abnormal psychology has contributed 
much to dispel the wrong notions people had about mental! 
patients, and to alleviate the suffering of the patients, 


(5) Physiological Psychology : 

Physiological psychology is concerned with the physiolo~ 
gical correlates of psychological functions. The physiological 
. Structures concerned with behaviour are: nervous system, 
sense organs and glands, In addition to these, motor organs 
are also concerned with the behaviour of the organism. Soto 
_ understand the behaviour we have to understand the struct— 
ures and their relation to response mechanism. Of these ’ 
different structures we are very much concerned with the 
- nérvous system and especially tha central nervous system to 
_ understand the functions of the mind. However. the stimulus 
from the physical or social world around us stimulate the 
sense organs. The receptor organs there, receive the stimu— 
lus. This will be communicated in the form of neural 
impulses through the sensory nerves to the brain via the 


_ spinal cord.. The appropriate centre in the brain after 


receiving the stimulus. directs (through motor nerves) either 
the glands or the muscles concerned to react in an appropriate 
way to the environment, thereby helps the organism to adjust 
_ to the environment. Scientists like Lashley, Sherrington and 
Morgan have contributed much to our understanding of human 
_ behaviour from the point of view of the physiological struct— 
_. ure, .particularly .of the brain. Physiological psychology 
assumes an important place in the.history of the development 
of psychology asa science. Experimental psychlogy began 
with the study of physiological process. in the laboratory. In 
_ recent years physiological psychology is coming close to 
-. neurology and biochemistry. in course of time it is no 
wonder if neurology and biochemistry by their valuable contr— 
-ibution to our understanding of human mind and its working, 
are to replace psychology. 


(6) Animal Psychology i 
Animal psychology studies the behaviour of animals. The 
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Study of animal’s behaviour is useful not only to undersatand 
‘the behaviour of animals but also to’ understand, to some 
extent the behaviour of man. The rationale .behind the study 
' Of animals is that there is continuous: life process. As there is 
similarity in structure, there is also similarity in functions or ; 
behaviour of man and animals. That is why man is called a 
tational animal. Modern: studies on psychological problems 
. have shown that there are many common areas between man’s 
and animal’s behaviour. In spite of ‘the differences. between — 
‘man and animal the data collected on animal behaviour are 
found to be useful to understand human behaviour. at its 
simplest levels. Studies on learning, emotions, drives and . 
localization of cerebral functions are made « on animals and the> — 
_ principles or theories arrived at, are applied to human beings. 
_Infact the results_obtained from animal studies are simple, 
direct, dependable and unaffected by cultural factors. Animal 
psychology has also contributed to the development. of ; 
Scientific laboratory: experiments and techniques to - study © 
_ psychological problems. The important contributors to this 
branch of knowledge are Thorndike, Pavlov, Morgan, sida 
Watson, pashiey, Skinner and so on. | 


ets EVN Parapsychology 


_ Parapsychology is developing tobe an acaba oe 
of psychology. Fora long time it was not given recognition 
because, it depended ‘upon the anecdotal method for collection 
‘of data. It deals with problems like extra sensory perception 
telepathy, clairvoyance, etc. Telepathy is ngthing but the 
- action of one mind on the other at a distance through 
emotional influence without communication through sense. 
Clairvoyance is the faculty of seeing mentally what is happe- 
ning or existing out of sight. It also deals with extracortical 
memory (memory of previous birth). J.B. Rhine is. the foun 
der of this branch of psychology. Following the work of Rhine 
‘in America and at the Universiy of London, most of the probi. 
ems of parapsychology are investigated under strict experime. 
ntal conditions. However, many of the problems and 
explanations are still in the Mnaterical Stage. This branch is 
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also known as psychic reseerc!?. Professor Ramakrishna Rao 
and Professor L Narayana Rao Powar have done some work 
in this field. 


B. Application of Psychology 


_As said already the principles of psychology have been 
applied to various walks of |ife for the benefit of man. some 
of the areas of application are : . : 


(1) Clinical Psychology : | 
| Clinical psychology involves the application of the prin” 
ciples and theories of abnormal psychology in the diagnosis 
_. and treatment. of emotional! and behavioural problems such as, 
mental disorders, delinquency, mental retardation, alcoholism, 
drug addiction and so on. | : ee 
___*._ If we trace the history of abnormality, we find that it 
Was believed to be incurable and it was due to the curse of God 
~ and mischief of evil spirits. Hence ‘the patients used to be 
. treated very cruelly or they were untreated and made to suffer 
till their death. Thanks to the work of Charcot. Freud, Adier, 
Jung and others who made us to understand that mental 
disorders are not incurable rather they can be treated and cured 
by psychotherapy and other theapies. If the disorders are 
organic in nature they can be treated with the combination of 
medical therapy and psychotherapy and in some cases by psy— 
chosurgery. On the other hand, if the disorders’ are functional 
in nature, they can be treated by paychotherapies, such as 
Roger's client centred therapy, psychoanalytical therapies, 
etc. Thus the therapy depends upon the nature of mental 
‘disorder. The clinical psychologist in his work uses many 
psychological tests, interveiws, and case histories to diagnose 
the disorder. Depending upon the disorder, he adopts 
‘the -oppropriate therapeutic technique to treat patients. 
Nowadays clinical Psychologists adopt hojistic approach in 
‘the treatment. of the patients because every disorder -is a 
prodact of organic, psychological and sociocultural factors. 
The recent ‘trend in therapy is to treat hot only the patient but 
also his relatives and friends to make. the theraphy effective 
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The. principles of iene! hygiene finds a place in the field of 
applied psychology. 


(2) Indueet gaychology ag 


Industrial psychology is concerned with human aspect in 
Industry. The progress of any industry not only depends. 
upon the machine and the raw materials but also upon the 
personnel who mans the machine. Every person: cannot 
handle the machine. it is only the right man who can handle 
the machine efficiently. So industrial psychology is concerned 
.with the seléction of the right man to the right job and the 
right job to the right man. in other words, it is primarily 


concerned with vocational guidance. and selection Both 


selection and guidance are made on the basis of aptiude, — 
interest, intelligence and the personality of the individual. 
For this purpose the industrial psychologist use gel 3 
tests, questionnires and conducts interviews. o 
industrial psychology is also concerned with many indus. 3 
trial problems’ such as, accidents, absenteeism, industrial 
unrest, industrial morale. incentive system, training program... 


_mes,. market or consumer resear be and pomen relations. ait 
industry. : 


Another reriized branch of industrial peychology. — 
human engineering. The human engineer or human factor. 
scientist works with industrial, electrical, and mechanical _ 
engineers in designing, of new equipment and thereby to. “4 
produce the maximum with minimum effort. This branch’ of 
psychology is developing faster than any other branch of psy 
chology and will continue to expand greatly in future. ‘As our. 

‘ Techonolgy becomes more complex the need for designing — 
new equipment with human operator in mind increases in 
importance. The equipment must be designed in such a way — 

that the employee can function effectively as an operator. It 
is the job of the human engineer to fit man and machine toge- 
ther in such away that both should function with maximum 
efficiency. The important industrial psychologists are Vitels, 


Josepn Tiffin, Ernest J. ar N.R.F. Blum, Maier, Smith 
and others. . 
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(3) Educational Psychology 


Educationla psychology as the name implies, involves the 
_ Study of psychological problems related to education, measu 
-Tement of achievement, improvement of teaching techniques, 
exceptional child, under achievers, student teacher relation 
and emotional, intellectual and adjustment problems of 
Students. Its primary concern is educational guidance and 
selection. as . 
Educational psychology makes use of the prtinciples of 
learning, memory, thinking, attention, perception, motivation 
etc, for jeaching and guidance. | 
Since educational psychology has developed particularjy in 
the context of the school it is primarily interested in chijdren 
from the level. of nursery {school. It helps to guide the mal— 
adjusted child and to develop normal personality by overcom- 
ing the problems. Educational psychology not only confines 
itself to the use the principles developed by general psychology 
but also developes ‘special areas with regard to teaching ar 
Special skills like reading, spelling and arithmatic. The edecatio 
nal psychologist is generally employed:by a college or univer— 
sity for teaching and research. 
{4) Psychology applied to crime. ni 


Criminal behaviour is antisocial conduct that violates the 
laws of the land and the society to which he belongs and 
entails some penalty. What constitutes a crime varies with 
time, place, culture, age and sex. For example, when there is 
prohibition, consumption of alcohol is acrime. In civilized 
society adultry and rap@ are crimes. But certain acts like tre 
asOn, murder, incest and theft are crimes ai all times and all 
places, There are some exceptions also. Crimes commited by 
children and adolescents under Statutory age called de/inque- 
ncies and some states call it Juveni/e delinquency if it is 
committed by an individual below sixteen years of age. 


It is found from studies that crime is not due to a single 
factor but to a number of factors such as heredity, physique, 
neuroendocrine factors, social disorganization, family disrup 
tion, economic factor and psychological factors like intellige-: 
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nce, neuroses, psychoses, psychopathic personality and so on. 
Thus acombination of many factors makes an individual to 
become criminal. = Chale 


_ Infact, Pe tale as a revolt against the sid? method of 
treating the criminal with punishment, has suggested reforma- 
tion and retraining of the criminal. The largest contribution 
that psychology has made isin changing the attitude of the 
society towards Juvenile delinquents. The introduction of 
juvenile courts, reception homes, guidance clinics, training 
schols are al! due to the impact of psychology. Psychological 
study of juvenile delinquency has also helped social agencies | 
to prevent crime to some extent. A juvenile delinquent and near - 
delinqent if properly dealt with and rehabilitated, prevention 
of crime could be achieved to a large extent. The roles of 


social psychologist and the abnormal psychologist are very 
-Significant i in preventing crimes. 


(5) Psychology applied to military ee 


The application of psychology to military affairs began 
with the introduction of psychological tests for classification 
of army personnel during the first world war in America. Since 
many soldiers were illiterates, the army psychologists, con- 
structed non verbal intelligence tests for the purpose of 
assessment and classification. During the second world war 
the psychology unit has developed into a full fledged branch of 
the army. During war time. in order to maintain the civilian 
morale and to protect the children against psychological shock 
by air raid, the principles of social psychology are utilized. 
Further the military psychologists adopt many psychological 
measures to mobilize the entire strength of the country and 
to detect the weakness of the enemy. Psychological tests are 
used for selection and classification. of recruits to various 
ranks and grades. Further psychological tests are used:to spot 
outthe problem cases which may prove to be a handicap and 
liabilty at the time of danger and tension. Infact, an efficient 
army cannot afford to have the emotionally unstable, 


immature, psychotic and perverted officer in its rank. ‘Such a 
personnel must be Weened out. 
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In order to maintain the morale of one’s ownside or to 
break the morale of the opponents, the principles of psychology 
and particularly of suggestion are used freely. Infact, the so 
called cold war is nothing but a psychological warfare fought 
with the help of psychologists. The principles of psychology 
‘are utilized to treat the war neurotics and to rehabilitate the 
servicemen after war. Some of the special psychological prob- 
lems of these service men after war are,-vocational readjust— 
ment, managing the feelings of hostility developed within one 
self, psychological disturbances caused by war, such as rest— 
lessness, disturbed sleep, hyper-emotionality, marital’ adjust- 
ment etc. Thus psychology is used to deal with many problems 
of military affairs. | 3 


(6) Mental Health , 

“A sound mind, in a sound body, in a sound society” is 
the goal of World Health Organisation. So}much of importance 
is given to physical and mental health today than ever before, 
because man is subjected to a lot of stresses and strains today 
than ever before. That is way psychologists have rightly called 
that ‘Twentieth Century is the age of anxiety’’. The world is 
in the brink of neuclear war, and manisin the grip of cold 
war. Fhis fear is disrupting personal, national and international 
life and thereby causing grief and social unrest. Economic 
inflation, rapid scientific and-technological developments, are 
causing unemployment and poverty to billions of people all 
over the world and more so in India. Population explosion is 
of great concern to the world and Indiain particular. Itis — 
causing unsurmauntable problems in social, political, econo— 
mical,educational-and health areas. Further racial, national, 
religious;:language, caste, creed, and such other prejudices 
are causing social. tension and unrest among people in the 
world, and it is more.so in India. All-these imbalances are 
causing insecurity, restlessness and anxiety among people all 
over the world. Unless some serious measures are taken by all 
the concerned to prevent minor. or major maladjustments, to 


cure if they occur and to maintain mental heajth, the world is 
going to be a.lunatic asylum.in course of time. 
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. . No man is perfectly healthy either physically or mentally 
“Some are.more healthy than others and some. are unhealthy 
A person is said to be mentally healthy when he can “attaii 
and maintain satisfactory human relationship.’’ Man as ; 
- member of one or ‘the other society has to make adequate 
adjustment to his fellow beings and avoid undue conflicts 
frustration, and pressure either from. within or without o: 
both. . Nevertheless he has to adjust to his occupation “ane 
events which occur in and around him every day. The indivi- 
" duai who adjusts himself to the world of people and event: 
around him and finds satisfaction in life, -will not only be 
healthy and happy but also offers greatest satisfaction to the 
society at large. 


Mental health programmes of WHO has the followin 
objectives :- A | wae Fk 
1. Preventing minor as well as major maladjustment: 
which make man not only unhappy but . also less 
effective and efficient inall his dealings. 
2. Diagonising and curing maladjustment of any mag- 
nitude if it occurs, 
3. Preserving mental health by providing a congenial 
atmosphere. 


This will be done at three levels : Organic, psychological 
and socio-cultural levels. (1) At “Organic level’’—(a) during 
prenatal period the pregnant lady must be provided nourishing 
food, protection against possible dangers and help smooth 
delivery for the birth of a healthy baby. Adopting measures to 
avoid the birth of mentally deficient baby ; .(b) After birth 
baby must be provided nourishing food, medical facilities and 
care, so that the child brought up in this Way can adjust 
efficiently to men and matters around him. (2) At “psycholo< 
gical levels’ the individual must be made to develop a sound 
. Personality which can face failures, conflicts and anxiety. 

without being disturbed and adjusts to realise in a realistic 
Wey. (3) At “socio-cultural levels’’ the individual must be 
provided wholesome social contact and environment. He is to 
be guided to have marital and occupational adjustments. He 
IS to be taught to live up to his age, and sex expectation of 
be . Psychology 


his society. Further home, school and colleges must adopt 
mental health puogrammes, to achieve the objective of WHO. 


(7) Psychology in Law 


Law is a formal rule or norm of behaviour approved by 
legislature at the state level or by Parliament at the level of 
_ the countty, in the interest of safety and security of life and 
property of its people. People have to behave in accordance 
_ with the rules or norms of the state or the country to which 
_ they belong. Any violation of these norms is punishable under _ 
law. So law deals with regulation of human behaviour. 
Whereas psychology deals wilh ““how’’ of human behaviour 
and it has much to do with law. For effective implementation 
of law and to deliver justice, we have to understand the 
behaviour of the judge, jury, lawyer, defendant or the crimi— 
nal, witness and all the concerned. Psychology helps to 
understand how people, whatever be their duties and respon— 
sibilities, yield to suggestion and persuation. How they yield 
_ tothe pressure of the group and “conform” to it. How 
“influence”’ involves personal change of attitude or opinion. 
Both conformity and influence are important aspects of legal 
psychology. : 3 ; i 
There is a growing discontentment with absolate and pre— 
scientific concepts of human nature on which many laws and 
legal practices are based. Example: ‘‘/nsanity~ and ‘crimina! 
responsibility’; According to law the test of insanity is “the 
defendants’’ intellectual inability to differentiate between 
.. fight and wrong". This concept is unrealistic and not based .. 
- On psychological knowledge rather it reflects layman's mis— 
_ Conception of the nature of insanity. Psychologically an insane 
person often knows that his act is wrong and (forbidden by . 
law but still commits it as a result of: irresistable inner urge 
or imbalance’’ [Mental disorder], For example, Pyromania 
Kleptomania, dypsomania, paranoid, schizophrenia, paranoia, 
etc. This fact is to be borne in mind while dectaring . whether 
a person is insane or not and to have legal practice. 


Psychologists have tracad the characteristics of delinquents 
and criminals, in their effort to identify the cause of antisocial 
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behaviour. Though raany factors lead to antisocial behaviour, 
studies have given importance to attitudinal, emotional and 
motivational factors stemming at least in part from early 
childhood experiences. Inthe treatment of delinquents and 
criminals the services of psychologist are necessary at every 
stage. The work of psychologists in court, clinics, prisons, 
training schools for juvenile delinquent and other peno—correc- 
tional institutions falls within the areas of lineal and coun— 
selling psychology. ‘ 


| The earliest application of psychology to law was concer— 
ned with testimony and court room procedures. Further condi— 
tions affecting the accuracy of observation and report are- 
investigated through ‘‘aussage tests’’ and other controlled 
procedures. “aussage”’ is a German term which means “‘testi- 
mony or report”. Studies reveal that testimony or reports 
without errors are exceptions, and people ‘’fillin’’ gaps of 
their observation or recall the scene with plausible details’ 
Accuracy drops to a very low level when the questions asked 
under cross examination are hostile, confusing and double > 
barrelled type. Observation made under intense emotional state 
~ tends to decrease the accuracy fof report.- Leading questions 
mislead the witness to accept something that is not observed. 
Data gathered suggests variability in the sentences passed by 
different judges for similar crimes. Though Judges’ decision 
should be “jmpersona!/’’, it is inevitable that the decisions 
reached are influenced by his personality, point of view and 
environmental background. In the same way, the jury’s perce- 
tion of the reported facts and their ultimate decision of the 
case may be influenced by his “prejudices towards’ raclal, 
-national,religious, economic, occupational-and other groups. 
Social stereotypes and snap judgements based on appearance, 
or mannerisms also affects the jury’s evaluation of defendants, 
witness and other participants, in the trial. Psychology of law 
is concerned with accuracy of testimony, power of suggestion, 
conformity, influence, uses and abuses of lie detector and how _ 
juries can be swayed by suggestion. Major area of legal 
psychology is concefned with lie detection. The. technique 
used for this purposes are: (1) free-association. test.:. -@) | 
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physiological indices of einciinii, suchas changes in respira- 
tion, blood pressure, and galvonic skin response (GSR). These 
indicators wits be ‘taken into account to indentify the 
criminals. 

Aucacve tests are found to be Hight useful in flining 
_ law students who play various roles—witnesses, Judge. Jury, 
~- Prosecuting attorney, defense counsel. court reporter, etc. } 
Nowadays psychologists are called upon by the Courts 
to testify as expert witnesses. They have: to testify the defen- 
dent’s mental condition and its relation to the criminal act 
committed. Psychologists can also aid the development, revi- 
sion, and ‘interpretation of laws by submitting relevant 
research findings in court testimony. They can also serve as 
cor sultants to special legislative committees concerned with 
revis) ‘n of law and collaborate for teaching and research in 
law colleges. The other areas of legal practice and. formula- | 
tion of laws, where psychological knowledge. is essential are, 
insanity, drug addiction, alcoholism. sexual offenses, trial of 
juvenile delinquents and their reformation and rehabilitation, 
civil rights and liberties, inter and intra group -relations etc. 
Thus psychology can contribute its mite to law. 


(8) Psychology in Administration 


The term administration refers to management of publ ic 
affairs or affairs of the government. It involves a social situa- 
tion and human relation. The efficiency in management and 
consequent progress in the organisation, largely or solely 
depend on ‘’good human relation’ proper motivation, suitable 
incentives when required and proper management planning.” 

‘By “management planning’, we mean, planning. man 
power, proper selection, training, placement, promotion, moti- ° 
vation etc. Planning has to take into consideration some sig- 
nificant events, and changes in the organisation over the next 
five to twenty years. It is necessary to take note of manpower 
needs atdifferent times in future. Prediction of behaviour of 
the employees job training for the present and the future etc, 
come under management planning. (Gilbert and Helen Jessup 
PP. P19- 123,‘1975). 
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The success of any organisation and efficiency in perfor- 
mance largely depend upon “good human relation’ ‘in addi- 
tion to proper selection, training etc. Good human relation is 
something more than winning friends and influencing people, — 
“It is a means of getting people “to want’ to work together, 
to get the common goal of the organisation’’, Good human 
relation helps, to maintain discipline, promotes communica— . 
tion, solves personal problems, Stimulate interest in the job, 
fosters co-operation and induce workers to work willingly. 

_ Successful administration needs the development of 
“team spirit” (Group morale). This helps to Overcome, indi- 
fference, tiresomeness, and antagonism of employeés towards 
management. Induce employees to identify with the organisa- 
tion and the group, and to participate in the solution of prob- 
~ lems of the organisation. It offers the employees the feeling of 
importance and satisfaction, helps to avoid hostility, suspi- 
"ion and distress towards others, and at the same time promo- 
‘tes friendliness. | é Ase Dg 

In order to get team work done, the officer has to “‘acqui 
ant with each employee’ with all interest in them. He has to 
“set targets’’, offer ‘‘direction’’ and ‘‘make them understand ‘’ 
what they have to do, has to enforce “rules, maintain discip- 
line, must be “‘fair but firm’’. He has to foster ‘‘co-operative 
spirit” and seek the help‘ of the employees to solve the orga- 
nisational problems. Must have “respect for the opinion of 
colleagues” and to “‘avoid conflict’’ and “excessive super- 
vision” *’Greet every official warmly’’ offer ‘personal com- 
pliments” wherever possible. Talk to each official and enquire 
about their personal welfare. “‘Avoid over work towards the 
end of the day’’. If the job is big “‘distribute’’ it in parcel, 

_. To promote progress in the organisation. and to keep the | 
tempo of work done, motivate the employees by proper 
incentives as and when required. in order to make administ- 
ration effective and efficient implementation of the psycho- 
logical principles is inevitable. Thus _ psychology. helps 
efficient administration. 7 | 
Uses of Psychology 

The definitions and the applied branches of psychology 
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make it clear that the study of human mind and behaviour has | 
a lot-of utility value.* Its uses are as many as there are ‘human 3 
- activities. Some of the important uses of psychology are : 4 


(1) The study of psychology helps us’ ro understand 

ourselves and others. Thereby it helps to adjust mutually and 
harmoniously. In short, it PlOmases harmonious social Egption 
and adjustment. 
' (2) The knowledge of adieational psychology. helps to 
_ choose the courses of study that suits his aptitude. Intellige- 
nce, interest and personality, so that he will be successful in 
the course of his choice. The psychological tests come in 
handy to select the students for various professional courses 
which demand certain abilities, interest. and’ intelligence on 
the part of the student. Psychology offers the effective and 
_ efficient methods of learning and remembering... Further psy- 
chology offers the technique of analysing and solving - the 
emotional, interpersonal, sexual and educational problems of 
students as well as teachers. It also helps to’ ‘plan out special 
programmes for the gifted-and the handicapped’ children. 

(3) The psychological tests that, are available in the 
_ field help selection and placement of employees in a large 
organization. Nevertheless they are used for. vocational 
guidance. !f guidance and selection are ‘made strictly, a great 
deal of unhappiness of the employecs by placing wrongly can 
be overcome. industrial psychology tries to solve various — 
industrial problems like industrial unrest, industrial morale, 

human relation in industry, effective incentive system, fatiguer 

accidents, absenteeism and work environment. Human engin- 

,eering whichis a specialised branch helps to fit man and 

machine together in such a way that both should function 
with maximum. efficiency. . 

(4) the knowledge of social psychology helps to socia- 
lize the individual in the way the society demands. The public 
opinion asessed with reference to a particular issue of public 
interest, guides the government to plan out its policies and 
measures in the way it is suited.to a large majority. A proper 
and effective propaganda technique can be availed of to shape 
or to change the public opinion about the burning problem of 
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the state or the country as desired by government. Neverthe- 
iess ithelps to solve the antisocial problems like crime and 
juvenile delinquency and racial or religious or caste prejudices 
which are hindrance to harmonious social relations. 


Today the world is confronted with the problems of popu- 
lation explosion; nuclear war; rapid growth of unempicyment 
and rampant mental iliness which are threatening the survivaf 
of mankind. To analyse these problems, in a dispassionate 
way and to find lasting solutions to these problems, the 
knowledge of psychology is very essential. 

(5) The knowledge of abnormal psychology helps 
us to dispel the wrong notions about abnormality and made us 
to understand that mental illness is due to unresolved conflicts, 
_ unbearable frustrations and pressures from within ‘and out side 
Thus it has led us to look upon the unfortunate mental 
patients with kindness, compassion, sympathy and understan- 
ding and to provide them necessary treatment instead of cruel 
treatment meted out to them. Whereas therapeutic methods 
and techniques developed by clinical psychologists are very 
effective in alleviating the sufferings of various types of 
mental patients, ‘The principles of mentaj health help to 
prevent. the onset of abnormality, to cure if they occur and 
to maintain good mental health. _ | 

(6) _Psychological tests are used in the army for 
selection, grading and promotion of army personnel. The tests 
are also used to spot out the problem cases’who are dan- 
gerous to the army. Social psychological principles are used 
to maintain the morale of one’s own army and civilians, and 
at the same time to destroy the morale of the enemy. Thus 
psychology is useful in every walk of human life. 

(7) Consequent on the increase in the:life span of the 
individual the population of old people is increasing and 
causing a serious and urgent problem to every society and 
government. The problems of. adjustment and rehabilitation 
of the senescents need the knowledge of psychology. 7 
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METHODS OF PSYCHOLOGY 


Just as any other science, psychology also has deve- 
loped its own methods. Methods are always developed 
according to its needs. These methods are not mutually 
exclusive. As. the scope. of psychology has widened, new 
methods have come into existence. Particularly, as psychology 
became one of the sciences more accurate scientific 
methods of experimentation and measurement are developed. 
Thus psychology started using measurements and statistics to 
coliect, to analyse, to classify, to verify and to interpret the 
data obtained from investigations. Some of the important 
methods used in psychology are;- (1) Introspection, (2) Objective 
or naturalistic observation, (3) Case study method. (4) Field 
investigation or survey method, (5) Experimenta! method or 
laboratory observation . 


(1) Method of Introspection : 


The method of introspection was suggested, perfected 
and made more scientific and accurate by Edward Bradford 
Titchener. According to him psychology must deal only with 
the inner.states of consciousness in order to find out its 
structure. Introspection means looking within or to look 
into one’s ownself, i.e., one’s own thoughts, feelings and 
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experiences at the time of living through the experiences in a 
given situation, at the given time, and to a given 
stimulus. Here attention of the individual will’ be directed - 
inwards to a particular experience and with a particular 
purpose to find out what exactly is happening in mind 


-., and ina given situation. Here either the’ psychologist - -him- 


‘self looks into one’s own mind or he may ask his subject to 
 fook into himself and to report the working of his mind. while. 
undergoing. a particular experience. in order to obtain 
accurate report of one’s own experiences the subject will have 


- to be given intense training. . \f this method is Strictly follo- 


= wed, it provides ‘most valuable data. to study psychology 
_. Of an individual and to predict his .behaviour.. The data 
- obtained from this method cannot be obtained by any other — 
method. Unfortunately one cannot look into one‘s ownself 2 
= and live through his experiences simultaneously. The moment . 


“an attempt is made t0 look into one’s own experiences the 


: _ experiences. cease to exist or fail to continue, For e. Os. when és 
~ an individual is laughing at a joke if an atempt is made: by him — . 
to observe one’s own experiences, laughter. disappears. So. 


“_, -the subject | has to look back to know the experiences‘he had. _ 
- ‘In, that case it becomes more a retrospection. than introspec- 
tion. So. the method can ‘rightly be. called the method ‘of | 


va “retrospection and not introspection. However, this ‘method 


se ds still known as the method of introspection, if we trace back: 


- to the history of psychology we find that: several ‘valuable — 


~~” principles regarding the working of the human mind have been 


' discovered through’ this method. It is by this. med that . 
. one’s mental setup can really be studied. cae 


Objections and Limitations ; : 
~~ Several Qbjections are raised against the method” of 
_ introspection by later psychologists. Someofthem are: 
(1) As pointed out already, it is not possible to observe | 
ones ownself and. at the same time to live through the 
_ @xperience. If an attempt is made the experience disappears, 
So one has to depend upon immadiate memory to recall and to 
report the experiences he had. As memory is subjected to 


omissions and commissions, it affects the scientific: value of. 
the method. | 
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(2) The results of the inthowedetive method are only. 
Subjeative and hence they lack scientific validity. If one depends 
on introspective data, it cannot be verified rather it is to be 
accepted on the face value, without questioning. 

(3) This method cannot be used to study children 
animals, insane people, feeble minded and. those who are not 
good at verbal expression. 

(4) Experience being unique, it cannot be repeated time 
and again. . 

(5) Many activities of man are afer or wholly un- 
conscious and cannot be observed and recalled consciously. 

(6) All the experiences and feelings cannot be verba- 
lised and hence if an attempt. is made it will be distorted. 


Some psychologists especially behaviourists headed by. 
Watson seriously questioned the status of introspection in the 
science of psychology. Infact, he has made a dogmatic statemernit 
that—‘‘psychology can never'be called a science. and cannot | 
come up to the level of physical sciences until it discards the 
use of the terms like feeling and instincts, and discards the 
use of introspection in the study of psychology. “ess | 


Despite the objections. and limitations, this method is 
inavitable in psychology as long as it deals with experiences 
and feelings. Though the data is subjective, it can be made 
objective by proper training and by supplementing: objective 
observation. Even when we usé the experimental method in- 
trospection can be very gainfully used to obtain supplemen- 
tary data. 


(2) Sdtieta lanl observation 


In order to overcome the limitations of introspective met- 
hod, naturalistic observation method came into existence. In 
this method attention is focussed not on self-experience and 
conscious -state, but on the gesture, behaviour, social adapta- 
tion and bodily changes of other people. The observer, obser- 
ves the behaviour of different people in a given situation or 
same people under different situations, or different people in 
different situations according to prearranged schedule i.@., 
whom to i ena what to observe, how to Observe, where 
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to observe and iiow long to observe, and ein WA details 
verbatim. The data thus collected will be statistically analysed 
and interpreted. This can be verified by any other psychologist 
and if it stands the test of verification, the hypothesis 
postulated from observation will be retained. If it doesnot 
stand the test of verification, it will be zejected anda new 
hypothesis will be formulated. 

The scientific observation is made under controlled condi - 
tions, so that the influencing factors can be eliminated or 
' retained if necessary. Observation is made according to the 
description of the conditions or according to the sche- 
dule, so that others can repeat them under similar or varied 
conditions and the result abtained pay be eeppared with the 
original results. | 

The observer generally sbeehes the enaviaae of the 
- subjects at home, on playgrounds, in class room, and offices 
or working places, in such a way, that they will not be - 
knowing that somebody. is watching their behaviour. The 
observer will make necessary. arrangements to record the data 
observed, either by using tape recorder or vedio camera or a 


stenographer or sometimes the combination of two or three 
facilities that are at his disposal. 


This method is generally used to study the behaviour of 
animals, children, abnormal persons and groups of individuals. — 
Generally the data collected will be more accurate, objective 
_and scientific than case history method. This does not mean 

that this method is free from flaws. : ' 


Demerits of observation method 

1) Inthe method of observation, the pbeerver has to wait 
‘for the behaviour under study to occur on its own accrord. 
This naturally consumes a lot of time of the observer. Some- 


times it may not occur at all, and in = case waiting will be a 
‘waste. 


(2) In the method of. pbesivatan ie observer can 
observe and record only the overt behaviour and not the. 
feelings and experiences which are purely internal. Ignoring 
these. feelings and experiences which underlie the overt 
behaviour, the data thus collected will be inadequate and 
incomplete. It will not serve the purpose ccompletely. 
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(3) In the natural setting in which the observation of the 
behaviour is made, it will be impossible to control all the 
variables which determine the behaviour under study. Hence 
it will be very difficult to correlate the specific behaviour with _ 
the specific variable or factor. 

(4) However much the observer tries to “ae Objective in 
his observation and recording, personal bias some how creeps 
into it, in the sense the observer will eae! what he wants 


_and not what-:is thera. 


In spite of these demerits, the method of observation is 
useful in the study of scientific psychology. 


(3) Case study or case history method : | 


Case study method implies a detailed study of the children 
or patients or individuals over a limited period of time. A 
case history is a detailed description of a particular individual. 


It is based on ea observation or formal psychological 
testing. 


Careful case study includes an account af the child’s 
family, social environment, his physical condition and history 
ef development, his educational and economical experiences, 


his present habits, adjustment, satisfaction and anything that’ 


will increase insight into the persons behaviour. Case study 
will be-made bya well trained, educated, social psychological 


worker or clinical psychologist, who has an impartial and 


objective point of view. Data will be collected from the records 
available, from parents, teachers and associates of the patients 
etc. In addition to the above sources of data, observations. 
interviews, questionnaires, tests and measurements are also 
used to supplement the information. After collecting informa- — 
tion from all the sources, detailed case history will be prepared | 
analysed and interpreted. In fact Case history produces more 
detailed picture of an individual than any other method. 

This method is used to study abnormal! and ‘antisocial 
behaviour like neuroses, psychoses, delinquency, crime etc. 
Hence this method may be called theclinical. method. (1) The 
limitations are—as the part of data is collected from memory 
of the friends, parents, teachers etc., itis subjected to omissi- 
ons andcommissions,. (2) Further this method being individual 
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method, it consumes & icv of time to collect data from a large 
number of individuals for study. (3) As it focuses on indivi- 
duals, generalization about human behaviour is very much 
limited. Still case histories are very useful if data is collected 
sreny and objectively. 


(4) Survey or Field investigation method : 


In recent years, the application of psychological teeipies 
to various aspects of life is increasing. So it is necessary to 
collect data from large groups of people about various aspects 
like, attitudes, beliefs, prejudices etc. Such a necessity often 
arises in social psychology.To collect such data various methods 
known as interviews, questionaires, rating scales, etc., are- 
used. In educational psychology also field investigation method 
is widely used.. Statistics will be used to select the sample, 
to.administer the test, to analyse the data and to interpret the 
results. The advantage of this method is that the data can be 
collected from a large number simultaneously. The draw back 
of this method is that the experimenter has to accept the 
answers given by the subjects without questioning. However, 
this method is very useful even tod ty because if N is large it 


~ takes care of false answer. 


(5) Experimental or Laboratory Observation method 
| The essence of an experiment in psychology consists of 
controlling the conditions under which the behaviour occurs. 
After controlling all the possible variables, only one variable 
- ,will be varied systematically and the consequent behavioural 
changes if any will be recorded. in. short, the method of 
experimentation is nothing but observation of the behaviour 
under controlled condition. Here the experimenter will not wait 
for the behaviour to occur in nature, rather the behaviour to 
be studied will be produced ‘‘at will‘ by creating an appro- 
priate situation and by presenting a stimulus, to an organism. 
The consequent behaviour that occurs will be correlated -with 
the stimulus. From this it is possible to predict the nature and 
type of response or responses which may occur to a given 
Stimulus. 
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The essence of an experiment is that it can be repeated at 
will. It enables the observation: being made under varyinB 
. conditions. In an experiment the investigator arranges the 
experimental situation in such a way that certain factors are kept 
constant and one or two factors are varied. Thus . the- experi- 
menter will have a perfectcontrol of the whole situation. Every — 
experiment will have two groups of subjects :~ (1) controlled - 
group and (2) an experimental group. Both the groups must be © 
matched groups, in the sense, they must be similar in all 
respects. Generally the matched groups will have identical 
twins. Of the two groups mentioned above the controlled 
group will not be exposed to any experimental variation, but 
will be held constant.“Whereas the experimental group will be 
exposed to some variable and the behavioural changes if any 
will be noted and correlated with the varied factor. In short the 
change in the response of the experimental group is considered 
to be due to the variable factor. If the matched groups are not 
available the experiment will be conducted only on one group 
under two conditions viz. (1) controlled condition and (2) 
experimental condition. Under controlled condition there wili 
be no change, whereas under experimental condition there will ; 
be a predetermined change in the stimulus situation. The con- 
sequent change if any in the response mechanism under experi- 
mental condition will be-considered to be due to variation in 
the stimulus situation. | 


The success of the experiment peeenda upon the following 
factors: (1) The nature of the organism. It means, whethel 
the subject is man or woman or child or animal, on whom the 
experiment is conducted. (2) The present condition: of the 
organism or the subject, at the time of conducting.the experi- 
ment. Ex: hungry, angry, happy or sorrowful moods. These 
Organic states of the subject have their influence on the 
response. (3) The nature of the stimulus. It refers to the kind of 
‘stimulus used in the experiment, i.e., light, sound, food, water 
etc. It also refers to the duration end the intensity of the 
Stimulus presented. If these preconditions are satisfied the 
experiment conducted will be definitely more objective, 
dependable and scientific. 
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Every experiment involves two individuals—one, the experi- 
menter (E) and another the subject (S). The experimenter is 
one who gives the experiment or the test, whereas the subject 
is one who takes the experiment (e). Further every experiment 
will have a stimulus (s) and a response (r). The stimulus may 
be, physical like light, sound etc., or social like the customs, 

traditions, values, individuals etc., or psychological like thought 
emotion etc. Whatever be its nature it elicits a response or 
provokes a response in the organism or the subject, whereas - 
the response is the reaction to a stimulus. The response may 
be motor or glandular in nature. Whatever be its nature, its 
purpose Is to help the organism to adjust to its environment. 
Thus every experiment requires an experimenter and a 
subject, ‘stimulus and response, controlled group and experi-- 
mental group. or controlled condition, and experimental condi- 
tion, tests and apparatus to conduct the experiment. 


__ Merits of the experimental method __ 

Every method has its own merits and demerits. So also the 
experimental method. Some of the merits are : 

. (1) The results obtained from this method are precise, 

- exact and quantitative. | | 
(2) The results can be verified by repeating the experiment - 
under similar condition at any time later and can be either 
accepted or rejected. 

(3) A number of factors whieh are likely to affect: 
behaviour can be controlled or the influence of those factors : 


can be minimised at will and on!y one factor can be varied at a 
time. 


- - (4) Unlike the method of observation, the experimenter, 
here need not wait for the behaviour under study to occur in 
nature, rather it can be produced at will under appropriate , 

situation and by presenting a Stimulus. 


-Demerits 

(1) However much the experimenter tries to make the 
experimental situation equal to the natural one the situation 
still remains artificial. Hence, the responses obtained or elicited 
by appropriate stimulus, will not be the same as natural ones. 
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(2) It is very difficult to find matched groups for the study. 

. (3) All the factors which are likely to affect the response 

cannot .be completely controlled or eliminated. Hence it is 

difficult to correlate the stimulus and the response with each 
other with an accuracy of cent per cent. | 

(4) All the behaviour cannot be experimented upon. 

In- spite of these demerits this method is considered to be 
the best. It is only through this method psychology can 
become a science. Further, apart from the methods discussed 
above there are many more methods adopted by psychologists 
for study. The relative advantages of a method depends upon 
the subjects whom we study and the conditions prevailing. 


- CHAPTER Ii. ) 
Biological Basis-of Behaviour 
Nervous System and Glands | 


Man does not live in vaccum. He lives in physical as well 
as in social environments. So long he lives in any environment 
he has to react appropriately to innumerable stimuli which are 
acting upon him every moment. Thus.he has to adjust to the 
environment for his survival, otherwise.he has to perish. So 
various psychological . processes shown, are tha functions, 
meant to help him to adjust to his environment. Every psycho- 
logical function has a physical basis. The various structures 
which most directly underlie psychological processes -aie. 
(1) The ‘nervous system’ which interconnects receptors and 
effectors, comprises of the nerves, spinal cord and brain. (2) The 

‘sense organs’ referred to as ‘receptors’ receive stimuli. and 
provide information about the world around (3) “Muscles and 
glands’ referred to as effectors, respond to stimuli and help 
adjustment. Our aim here is not to know anatomy, physiology 
endocrinology and neurology but to know the biological basis . 
of psychological processes like learning, memory, attention, 
perception, motivation, emotion and so on, Without under-— 
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standing the relevent biological mechanisms underlying beha- 
viour we are likely to have inaccurate picture of inner proce— 
sses which lie in between the stimulus and response. 


The nervous system: . | 
It is a mechanism. by which the individual’s behaviour is 
controlled, regulated, and organised into a harmonious unit, 
Sensory nerves carry the message from the sense organ via 
the spinal cord to the appropriate center of the central nervous 
system (cerebral cortex) and from there the motor nerves 
carry the orders tothe motor organs or; glands to react or 
respond to the environment in an appropriate way or ways, 
so that the individual can adjust effectively and efficiantly. 
The nervous system is broadly .classified into two divisions : 
(1) central nervous system (2) peripheral nervous system. 
The central ‘nervous system’ includes tha brain and the spina, 
cord. The brain includes cerebrum, thalamus, hypothalamus} 
medulla, spinal cord and the cerebellum’ Where as peripheral 
nervous system includes, receptor nerves and effector nerves. 
This classification is not a water tight compartment, but a 
better terminology to deal with ae | pe 
Man has a number of sense organs, such as eyes, ears, 
_ hose, tongue, skin, static sense organ or vestibular organ, etc. 
These organs have ‘receptors’. of specific nature. These receptors 
depending upon the sense Organ to which they belong receive 
the specific stimulus from the environment around. For example 
_ the receptors in the eyes receive the stimulus ‘light’ and ears| 
receive ‘sound. The ‘receptor nerves or sensory nerves which 
ere connected with the receptors of sense organ, carry the 
, Message caused by stimulation, to the centre via the spina 
cord. Sometimes they carry the message only to the spinal cord 
andthe individual becomes aware of the situation. Then the 
“Centre sends the orders to the muscles orto the glands through 
Ge nerves or effector nerves to show apporpriate response. 
In this way nervous system has an arrangement to collect the 
information from the external world through sense organs and 
to react appropriately through motor organs. Thus every action 


of the individual is controiied, _tegulated and directed by the 
central systems 3 i | 
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Characteristics of the nervous system :: 


The nervous system has some special characteristic features 
in its functions. Some of them are : 


(1) Nervous system is compared to telephone suntan in 
which if a particular number is dialed only the concerned 
receiver at the other end starts ringing until the person lifts the 
receiver. In reality the nervous system is not exactly like tele- 
~ phone system, rather it works like exchange controller, in the 
sense it receives the stimulus and communicates it to the con- 
cerned center of the brain. The orders of the centre will be - 

communicated to the concerned motor organ and if it is not in - 
a position to respond, another motor organ wil! be directed to 
take action. Example : when a person is confronted witha mad 
dog, the sight of it will be communicated to the visual area of 
the cortex. Then the message will be communicated to asso— 
ciation and motor areas. Depending upon the past experience, 
the legs may be ordered through motor nerves to run away or 
summon courage to kill the dog. So different organs will be 
communicated by the centre to take appropriate action, and thus 
there is always a choice in action. — | ; 


(2) Apart from choice in action there is also provision for 
‘set action’ in the nervous system. The set actions are known 
as ‘reflex actions. ‘ These reflex actions need no ‘preparation 
Or readiness. They take place automatically in a stereotyped 
way. They are innate and unlearnt. For ex: winking, sneezing, 
Babinsky reflex etc. icuber de P. and Solberg P.A. (1 954). 


(3) There is provision in the nervous system for ‘selection 
of the stimulus and selection of the response’, in the sense the 
nerves have the capacity either to inhibit or to release the nerve 
impulses-or message depending upon the strength or the impor 
tance of the stimulus and the circumstance. Ex: Aloud and a 
mild sound if presentéd simultaneously, the former ‘will be 
attended to and the impulses will be rejeased, whereas the 
impulses released by mild sound will be inhibited and un heard. 
Thus we find some special characteristics in the functioning of 
nervous system. 
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» © Neuron : 


 “eThe nerve is-not a- 


A \OS.. = long'string like stru- 

> s CRY S. cture which connects 

> ps2) Be = the sense organ at 
SD 4 one end and motor 
ducers organ at the .other 


3) * end, rather it consists 
Colbtera” J ;~ --. of a number of nerve 
fibres. Most fibres 
| are in bundles, like 

wires in a.cable pae-. 
— ked together tightly” 
and insulated by a 
whitish fatty cover— 


“SS 3 Sas _ ing known as ‘Medu- 
af aes SS _ flary or myeline she- 
‘Dendrite : peceeert ath. The major pur- 


"Figure : 3 structure of # neuron and ._pose of this covering 
‘synapse (Munn) —_—_____ is to prevent signals 

from adjacent cells from’ interfering with each other. Myeline 
sheath is divided into segments and makes it jook like ‘a string 
of sausages. Because of this, neural impulses “hop” from 
one break to the other. This helps impulses to travel faster. _ 
Thicker the sheath faster the impulses travel. Nerve impulses 
travel more slowly in babies, than in older children and adults 
because myeline sheaths have not fully developed in babies. 
. The optic nerve for example is estimated to have 4,00,000 
fibres. Thus the nerve consists of innumerable minute fibres’ 
The unit of a nerve fibre is known as ‘neuron.’ Each neuron 
has a ‘cell body’, a number of a projections known as ‘dendrites 
and an ‘axon.’ These structures are found both in the sensory 
and motor neurons. Each neuron has many dendrites which are 
short and an axon which is long. At the far end of the axon 
there is an end brush. Dendrites carry impulses towards the 
cell body and axon carries away from it. the axon conducts 
the communication (neural impuses) either the muscles or- 
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to the spinal cord orto the dendrites of the next neuron - 
depending upon the distance between the sense organ and the 
spinal cord or between the spinal cord and the motor organ. 
The maximum length of a neuron is about six inches. 
Sometimes an axon varies in length from 1/10. of mm to a 
- few feet. So the number of neurons lying between the sense 
organ and the spinal cord or between spinal cord and motor | 
organ vaty in number. ‘’The cell body’’ is shaped like a 
sphere or a pyramid. It contains biochemical mechinary for 
keeping neuron alive. It determines whether these neuron 
should fire or transmit message to other neurons. 


The neurons which are connected to ‘receptors’ are known 2 
_ as ‘receptor neurons’. As they have sensory functions: ‘they: 
are called -‘afferent neurons’ and their function is input. 
Affer_nt dendrites convey impulses to the cellbody and from . 
thei e, impulses are relayed to the next neuron by the axon, 
The neurons connected with motor organ or gland are .called= . 
‘motor neurons. ie they have motor functions they are called — 
_ ‘efferent neurons.’ Their function is ‘only. out put’. They 
carry impulses to the muscles or glands to react. : 


” Synapse : | 2 “gy | (Meera ee NS 7 

The .synapse is an extremely important. concept .in 
understanding the nervous system. The kind of contact: 
established between the axon of one neuron and’ the dendrites 
of another neuron is interesting and singnificant. Two: neurons — 


establish contact very Close to each other, but never grow — 


together rather they remain separate. This type of connection 
only by contact as and when required is known as : ‘synoptic 
connection. The point of contact is called ‘synapse’ or the gap 
‘between the axon of one neuron and the dendrites of ‘another 
neuron is known as syapse. In other words ‘the junction. 
where the nerve impulses pass on from one neuron to another 
is known as synapse. The synoptic gaps are 500 times thinner 
than the finest hair. It permits each neuron to communicate 
with hundreds and thousands of other cells. So the number 
of communication links among neurons is in trillions or even 
quardrillions. The axon is said to be the conductor and 


- 
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: Stimulater whereas the dendrites-are said to be receivers. The 
connection between the neurons, only by contact is very 
essential for the flow of ‘electro chemical waves’ or ‘neural. 


impulses’ which are discharged when the receptors are stimu- 
lated. , | 


As the neurons are hot connected together, the axon of 
One neuron can establish synaptic conéction with several 
other neurons, A single neron can receive stimuli from the 
axons of several other neurons. That is why we notice a 
combination of varied stimuli and a combination of varied 
responses in a single neuron, - branching. and stimulating 
several other neurons. Here we find the principle of selectivity 
in farming synaptic connections. Some neural impulses are 
‘inhibited and some other impulses ars facilitated. Thus the 
nerve connections are extremely intricated and highly organized 


to help the Organism adjust to the complex environment and 
to survive. | | nies | 


‘Nerve impuise : 


Every sense organ has a number of receptors. Each 
_ teceptor is stored with energy. When they are stimulated by a 
Stimulus or stimuli, they release the energy stored inthe fibres. . 
This: energy is known as ‘neural impulses’ or electrochemical 
waves. The energy is again restored soon after it has been 
used. So the nerve fibres can be activated again and again. 

_ It is stated that neurons speak to one another or in some 
_. Cases to muscles or glands in an electrical and chemical 
language. Electrochemica] waves are capable of arousing the 
muscles or the nerve centres to action, Any stimulus which 
is sufficiently strong enough, makes the nerve fibres to dis—- 
charge the energy. This energy will be used to transmit the 
message.. As said above, soon after exhaustion of the energy, 
the nerve fibres will be restored with energy for further 
discharge, The interval between passage of an impulse and it's 
recovery is known as the ‘absolute refractory period.’ This 
interval differs from fibres to fibres. The shortest duration is 
about 1/1000 ofa second. (Munn, 1966), oo 


It is said that a weak stimulus may not-stimulate the nerve 
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fibres to discharge the energy and to provoke a response, 
whereas a stronger stimulus makes the fibres to discharge tho 
, energy and provokes a response. Thus depending upon the stre- 
ngth of the stimulus there may be aresponse or no response. 
This is known as ‘all-or-none’ faw. Another significant law 
is that a stronger stimulus produces a stronger response by 
arousing more number of nerve and muscle fibres and there 
by discharging more impulses per second. The frequency Of 
impulses per second also increases. Thus we find ‘the stimue 
lus and response are proportional to each other’. In other 
words there is graded intensity in stimulus-response ratio. It 
is also observed that the neural impulses travel at the rate of 
120 yards per second. That is the reason why both the stimu- 
lus and response seem to occur almost Simultaneously] (Pune, 
1966.) : 


_Neurotransmitters : | 
Steps in che chemical transmission of 


Neurochemists and pha- information across a synapse. 
rmacologists have identi- Transmitting bouton ee 
fied a number of chemical nouise > | tines 
substances. which act as _—“#*tochondrion peace 

- neurotransmitters at the... Saal ficnment 
piont of synopse of the ; ‘and. Synthese | 
nervous system and at the ; LS pn Seen wece 
Function between nerves ; O/C) C) 

and muscles i.e. neuro— C) S 
muscular function | rege @) 

3. Vesicles 

infact anumberofsteps _ — ascharguag Svnaotic cleft 
are involved in chemical | omen nerve 
transmission of informa-  ° ‘ascres /_—Recerving cal 
tion across ~ synopses, ©"! ee aakbiac 
from one neuron to slg one gees across cleft and combines with 
ther neuron, — ‘ a i la 


- Transmitting (presynoptic) neuron manufactures or 
synthasises, the neurotransmitter molecules from simpler molez 
cules derived from the food we eat and other sources. 
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2, The manufactured neurotransmitter is stored in the 
bouton vesicles of the transmitting neuron. 

' 3. “Nerve impulses reaching the boutons initiate a process 
which causes some of the vesicles to move tothe synoptic 
cleft. There they discharge the stored neurotransmitter. 

4. The neurotransmitter rapidly diffuses across the narrow 
synoptic cleft and combines specialised receptor molecules on 
the membrane of the receiving or postsynoptic neuron. ° 

5. The combination of neurotransmitter and receptor 
initiates change in the receiving. neuron, which lead to excita-. 
tion or inhibition. oe | Pm 

_ 6, The combined neurotransmitter is.rapidly deactivated 
to make the post—synoptic cell ready to receive another 

«MOSSSGR ee =a 

. One of the methods of .deactivation is by catalysts called 
“enzymes.’’ These catalysts trigger chemical reactions, which 
breakup the neurotransmitter molecules. 

Another way of deactivation is by the process of ‘’reup— 
take.’’ In reuptake the transmitting boutons take back the 
released neurotransmitter and store it in'vesicles for use at 
another time. Inshort the stages in synoptic transmission are— 
neurotransmitter manufacturing, storing, releasing, difffusing, 
combining with the receptor, and deactivation. ea 
A few. “‘Neurotransmitters” ‘and “location” of action are— - 

1) Serotonin or S-hydroxytryptamine > Nervous system. 

2) Glutomic acid Nervous system 

3) Endomorphins ->Nervous system. 

4) Vasopressin Nervous system & pituitary gland 

3 - The: Neurotransmitters make a neuron to excite and 
~ inhibit another. A dozen of substances are known as trans- 
itters. They play critical roles in affecting moods memory, 
and psychological well being. Neurotransmitter imbalances 
causeésevere mental disturbances such as—schizophrenia and 
extreme depression. The neurotransmitter deficiency helps to 
explain the onset of Alzheimer’s disease which is popularly 
known as “Premature senility’ ‘because it occurs in young 
and middle aged adults. This disease causes—loss of memory, 
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changes in persoanality, and disinisgrstion of all physical 
and mental abilities. 

One group of neurotransmitters are known as “‘endor- 
phins.“’ There are three kinds of endorphins—a) endorphins 
proper, b) enkephalins, c) dynorphins. These three differ in 
chemical structure and distribution in nervous system. ’‘Endor- 
phins‘’’ resemble natural Opiates like heroin and morphine- 
Endorphins relieve pain by preventing pain signals from 
spinal cord to brain. The level of endorphin increases with 
exercise which is a form of stress. Acupuncture relieves pain 
by increasing endorphin level. | 


“Drugs”’ affect behaviour and experiences. They are 
called ‘psycho active drugs.’’ These-drugs generally work on 
the nervous system by influencing the flow of information 
_across synopsis. Ex: They interfere with one or several stages 
_ in syhoptic transmission. They also act like natural neurotrans 
mitters and these excite or inhibit receiving cells. example— 


a) “LSD” (Lysergic acid diethylamide). This causes— 
distortions of perception, mood variation, etc. 


b) ‘‘Marijuana’’ causes—Relaxation, calmness, and 
sharpening of perception etc. c) ‘‘Heroin’’ causes dreamy, 
warm, pieasant, euphoric feelings. d) ‘‘Barbiturates’* cause 
drowsiness, euphoria and reduction in anxiety etc. 


‘Receptor: | Oe 
As mentioned already each sense organ has hundreds. of 
receptors. In Some organs they are more and in some others 
they are less. The receptors of the respective organ receive the 
stimulus which belongs to that department. Ex : The receptors 
_ of the eye receive the stimulus ‘light.’ The receptors of the ear 
receive the stimulus ‘sound’. After receiving the stimulus, they 
discharge the neural impulses in proportion to the magnitude 
of the stimulus and transmit the same through sensory nerves 
either to the spinal cord orto the brain through the spinal 
cord. Thus they provide us the knowledge of the world around. 


Effectors : 


. The effectors are the muscles and glands. They act upon 
the environment as directed by the spinal cord or the brain. 
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Thus with the help of these, the organism react to the internal 
as well as to the external environment and adjusts to it. 


Reflex Action : | 
A reflex action is a direct muscular or glandular response 
to a sensory stimulus. This is an unlearnt, involuntary. stereo- 
typed and quick reaction but not a response to a sensory 
stimulus. It requires no readiness and does not alter.or change 
with experience. Being innate it is found with all the members 
of a species. It takes place automatically without any delibera- 
tion, and it has survival value to the organism. Some of the 
reflex actions are: ‘Startling’ at a sudden loud sound, 
“winking‘’ when dust falls into the eye or at sudden flash or 
light, ‘pupilary reflex’ Knee jerk reflex. ‘Bubinsky reflext 
Salivary reflex, and soon. Any reflex action involves (a) 
sensory nerve. (b) motor nerve and (c) a bit of spinal cord. 
Reflex action takes place at the spinal level and not at the 
level of cortex. (Zubek and Solberg 1954) rte 
Reflex arc: rey | 
A Reflex arc is a pathway from sense organ though the 
spinal cord to muscles or glands. It involves a sensory neuron, 
& motor neuron and a bit of spinal cord. In reflex action a 
definite connection is laid down between the incoming sen— 


sory fibres and out going motor fibres via the spinal cord, Ex. 
knee jerk, : Fa 
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arc but’ a_ large majority of reflex arcs have at lest three 
neurons and a few require even more. The reflex arc is 
nothing to do with the cortex in its function. In some cases 
it is morecomplex. The neural circuits underlying spinal 
reflexes are linked to other neural pathways that run up and 
down the spinal cord to and from the brain. Because of 
~ these connections the reflexes which donot require conscious 
awareness can some times is influenced by thoughts and 
emotions. ‘Example : erection in men, a spinal reflex can be 


- “inhibited by anxiety or distracting thoughts and initiated by 
erotic thoughts. 


Peripheral Nervous System 
All those nerves which go out fromthe spinal cord and 
the brain to various internal as well as external organs of th® 
individual and back to spinal cord and brain from various parts 
of the body constitute the peripheral nervous system. They are 
broadly classified into two divisions (1) Cerebrospinal nerves 
(2) Autonomic nervous system. : 


(1) ‘Cerebrospinal nerves’ carry impulses initiated by 
‘external or internal stimuli to central nervous system and con- 
vey impulses released by the central nervous system ‘back to . 
peripheral organs of response. These nerves are further sub- 
divided into—(a) Cranial nerves and, (b) spinal nerves. 
(a) There are twelve pairs of ‘cranial nerves’. They are attach- 
ed to the lower level of the brain directly. The nerves concer- 
. ned with smell, taste, sight. hearing and those which serve the 
skin of the face belong to this group. (b) ‘spinal nerves’ : 
There are thirty one pairs of spinal nerves attached to spinal 
cord. They are classified according to the body region to 
which they innervate. Each nerve has two roots—a ‘dorsal and 
a ventral’ root. The dorsal root has sensory fibre, which goes 
towards the back carrying sensory impulses and the ventray 
root has motor fibre which goes towards the belly carrying - 
motor impulses. If dorsal fibres are cut off. man loses sensiti- 
vity in that part of the body connected with them. _ If ventral 
fibres are cut off the connected part of the body would be 
paralyzed. [In polio ventral fibres are destroyed and hence 
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paralysis of corresponding part of the body occurs. Apart from 
this ina simple reflex action, impulses will be conducted 
through sensory fibres to the cord and thereby through motor 
tibres to the muscles without any contact with the brain. 


Peripheral Autonomic. Nervous System 

This subdivision of peripheral nervous system is called so 
because both in structure and function it is more or less auto- 
nomus. It carries on its functions for the most part automati- 
cally, without any internal control and without arousing in us 
clear awareness of the activities involved. Most of its connec- 
tions are with organs of the abdomen, known us ‘visceral 
organs’. | 

Autonomic nervous system is further subdivided into two 
parts—(1 ) Sympathetic nervous system and (2) Parasympathe— 
. tic nervous system. 

-(1) Sympathetic nervous system :—Sympathetic 
nerves descend one on each side of the spinal cord intermi- 
tently. They are connected with heart, lungs, glands, stomach, 
intestine, blood vessels, excretory organs etc. This system is 
very much involved in emotional behaviour. This prepares the 
- body for expenditure of energy. 't acts like accelerator of a 
car mobolizing the body for action and an out put of energy. 
It acts upon various orgais cornected with it. Either it acces 
lerates or slows down their functions. Fore. g. It accelerates 
the functions of heart. lungs. and some glands (adrenal gland) 
and slows down the functions of stomach, intestine and — 
excretory organs. That is the reason why the individual is 
advised not to become emotional after taking food. Apart 
from the above changes there will be vasodialation, enlarge- 
ment of pupil, incresed, blood suga.r etc,, under emotion. 

2. Parasympathetic nervous system : 

This subdivision branches out from the cranial region of 
the brain and lower segment of the spinal cord. This is further 
divided into (a) vagus nezves, and (b) pelvic ‘nerves. The vagus 
nerves’ descend from the brain control heart, lungs, stomach, 
intestines and pancreas. The ‘pelvic’ nerves descend from 
the sacral region of the spinal cord and control large bowel, 
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| rectum, bladder and sex organs. Parasympathetic nervous 
system helps normal functions of the above organs under 
normal conditions. In the sense it promotes normal circulation 
respiration, digestion and elimination. 

Though the sympathetic and parasympathetic Anwaiend ara 
the branches of autonomic Nervous system. ‘they are opposed 
to each other in their functions. In the sense the former 
division accelerates the functions of heart, lungs, glands and 
liver on the one hand slows down the functions, iike digestion 
and elimination on the other hand, The latter divison brings 
down all the fygctions to normalacy, This antagonistic.nature 
is very important to provide a stable : autonomic equilibrium to 
the body. 

Apart from peripheral autonomic nervous i aaiern, which 
sends impulses to and from central nervous system. there ave 
also higher autonomic centres, tocated in medulla, cerebrum 
etc,, Hypothalamus governs both the divisons. Autonomic 
nervous system” helps bodily functions under normal and 
abnormal conditions through sympathetic and parasympathetic 
nerves. This hypothalamus is governed by cortex. So mere 


unpleasants thoughts bringss out changes in the bodily 
functions. 


CENTRAL NERVOUS SYSTEM 


- Central nervous. system is responsible for processing, 
interpreting, and storing in coming sensory information- about 
sounds, smells, colours. pressures in the skin, the State of 
internal organs and so on. It-also sends out orders to 
muscles, glands, and bodily organs The central nervous 
system consists of Spinal cord, Medulla. Thalamus, Hypotha- 
lamus, Cerebellum and Cerebrum’ The human _ brain is 
estimated to contain about 10°* neurons i.e. one hundred 
billion cells (100,000,000,000), about the same as the 
number of stars in our galaxy 


1. Spinal cord: 


‘Spinal cord is the earlist evolved structure in the central 
nervous system. {tis found only.in the vertebrte animals. 
The nerve clusters have developed into spinal cord. The cord 


45 Psychology 


runs along the centre of the vertebral column and is well 
ptotected by bony case through which it runs. The centre of 
the spinal cord has a butterfly shaped mass of. ‘gray matter’. 
[t contains association neurons and the cell bodies of efferent 
neurons. The outer surface has ‘white matter’. It is whitish 
because the fibres within are covered by a white fatty sheath. 

It forms the channel for all messages from the sense 
organs to brain and back to the muscles. Spinal cord is not 
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Fig. 4 Parts of Central Nervous System (Munn, N,L. 1966] 


_ merely a bridge between brain and the parts of the body 
-below the neck but also produces some behaviour. cailed 
reflexes without the help of brain which is discussed already. 
Injury to the spinal cord may result in loss of sensitivity 
‘in the concerned part of the body or may cause paralysis 
of that part of the body which is connected wirh the 
damaged part of spinal cord. Sometimes death may occur 
Seri upon the seriousness of the injury to the spinal 
cord. | : 


(2) Medulla: 


The upper part of the spinal cord has a bulb like structure 
called medulla or medulla oblongata’. [tis similar to the 
_spinal cord in its functions. It is through this all the nerves 
from and te the brain pass through. It contains various centres 
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which control heart rate, circulation of blood and respiration. 
Thus it plays a very significant role in maintaining the 
survival of cae 


3. Thalamus : . 

Just above the medulla and at the bottém of the cerebral 
hemlIspheres there is a mass of gray matter called Thalamus’. 
It is a greek word meaning ‘‘Bedroom”’ ft is the seat and centre 
of all experience. It is very important because all the nerve 
connections to the brain pass throgh it. Itis not merely a 
channel but also a switch board which gives connections to 
‘the appropriate centres of the cerebral cortex, in the sense, 
_ impulses from the skin are directed‘to a particular part of the 
_ cerebrum and impulses from the eyes to another part of the 
cerebrum and so on. The thalamus also mediates simple form 
of Jearning. Thalamus is very important in lower animals 
because all. the activities are controlled by this. In man 
because. of the emergence of fully evolved cerebrum, 
many imporiant functions are transferred to cerebral cortex, 


4. Hypothalamus : | 

Just below the thalamus but connected to it, there is a 
small strurcture called ‘hypothalamus. As itis the seat of 
autonomic nervous system, all the activities of the sympathe- 
tic and parasympathetic nerves are controlled by it. So the 
activities like, circuiation, respiratian, digestion and 
elimination are Eontrolled and directed under normal as well 
as emotional conditions by this. It plays avery significant 
role in the emotional life and motivational functions of the 
organism. Apart from the: above body metabolism, temparature 
regulation and sexual activities are controlled by this. 

Both the thalamus and hypothalamus are together called 
“Inter brain’. They together work like personal assistant to the © 
chief officer. Apart from sending impulses and messages to 

the higher brain centres, they have frequent communications 
~ with higher brain centers, especially during emotional 
condition. 


~ 


~~. Pons 
Just above the medulla but wat’ the midbrain there is 
another bulb like structure called ‘pons’. It is a bridge 
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connecting the lobes of cerebelum with the opposite side of 
the cerebrum and the four lobes with each other. It is especia- 
lly important in muscular co-ordination of various parts of 
the body. 


6. Midbrain : 


Just above the pons but heldw the hypothalamus and 
thalamus midbrain is located, This structure is concerned 
with auditory and visual reflexes, 


TS - Cerebellum : 
 Itis at the back .of the shaleaie’ region and below the 
“occipital lobe. The outer surface consists of gray matter and 
the inner surface consists of white matter, It co-ordinates 
_ reflex activities of various parts of the body Jike those invoived 
- in flying of birds, swimming of fish, walknio of man and even 
speakjng, writing, playing tennis etc., 

The cerebellum is connected with pons. and other oate of 
‘the brain stem. Ascending and dascending pathways of the 
spinal cord are connected to this, . The impulses are fed into 
this from two types of receptors—the static and kinesthetic. 
‘The ‘static receptors’ are located in nonauditory. ‘labyrinth’ of 
the inner ear. They respond to changes in the position of the 
body. Wirh the help of these impulses the cerebellum helps, 
_ to compensate. for changes in position i, e. to maintain equili— 
brium. The ‘kinesthetic: receptors’ form muscles, tendons . 
and joints, indicate the changing activities of the muscles 
through out the body.. This information is integrated in the 
~ cerebsllum and in the associated mechanism. The impulses 
- returning to the motor mechanisms initiate the proper reactions 
and, appropriate sequences. In short it is concerned with 
kinesthetic and static activities. So ifaman’s cerebellum is 
seriously injured he is unable to walk normally. He shows 
jerks and unco-ordinated gait mone as ‘cerebelar atoxia’. 
g. Corpus Striatum : | 

It is just below the cerebral. hemispheres. Though it is 
not a part of the brain stem, it shows anatomical relation to 
the brain stem structures. Its functions are closely -related to 
the functions of the cerebellum. It Is-complicated structure 
having several basal ganglia and pathways descending to the 
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brain stem from the motor areas of the cerebra! cortex. If there 
is injury to corpus striatum it results in motor inco-ordinations 
like tremors and muscular rigidity. 


Old brain : 

Medulla, pons, mid-brain, hypothalamus, thalamus and 
cerebellum are together known as ‘old brain’ or ‘lower brain‘ 
‘brain stem’, because, the new brain or higher brain is resting 
onthe brain stem. This old brain is very important in the 
_ Study of evolutionary developments of nervous system and the 
emergence of the new brain. Below the level of man the 
higher brain or cerebrum is less evolved structurally and is less 
important functionally. And hence the behaviour of the lowel 
animals are controlled by the old brain, In man the cerebra 
hemispheres are fully developed and the behaviour is controlled 
by cerebral cortex. Thus the structures of the old brain are 
_ the boundary lines between man and animal, © 


‘New bratn (Cerebrum) 


The climax of evolutionary productis cerebrum, It becomes ' 
_Jarger and more elaborate as we go from rat:to man. The 
cerebrum of man is larger than animal’‘s cerebrum and also 
larger than all other parts-of the nervous system put together. 
The surface of the cerebrum is not .smooth because it has a 
large number of convolutions. These provide space for an 
increasing number of brain cells. These cells concentrate in 
the outer surface of the cerebrum and from the ‘cerebral! 
cortex’. The cortex isa grayish brain’s bark. The human 
cortex is estimated to have fourteen billions of nerve cells: 
The gray matter is very essential for intellectual activities. 
“The interior part of the cerebrum consists of white matter. 
Both the spinal cord and the brain are surrounded by 
cerebrospinal fluid and protected by it. 3 

The- cerebrum has two elaborately interconnected 
symmetrical halves called ‘cerebral hemispheres’. These two 
hemispheres - the right and the left hemispheres are connected 
_at the bottom by a mass of nerve fibres known as ‘corpus 
callasum’. The right hemisphere controls the left portion of 
the body and the left hemisphere controls the right portion of 
the bodys The millions of nerve fibres of the cerebrum 


49 ; Psychology 


are classified into taree groups depending upon thei 
functions. _ (1). Association fibres which give connectiol 
to different areas within one hemisphere. (2) Commissura 
fibres give connections from one hemisphere to the othe 
(3) Projection fibres, start from central cortex and go dow 
to the various lower centres and to spinal cord and back t 
_ the central cortex, These fibres are so well co-ordinated an 
_interconnected that the whole brain acts as a single unit. 
| As said already, the upper surface of the cerebrum is no 
smooth, rather it has many convolutions, Some of them are s 
deep that they give the impression that the cerebrum is divide 
_into parts. Such depressions are known as fissures, Of thes 
| fissures, two are very important from the point of view of 
anatomical divisions of the cerebrum (1) Fissure of roland 
or ‘central fissure’ and (2) ‘Fissure of sylvius or lateral fissure 
The fissure of rolando divides the two hemispheres from th 
top at the centre. The lateral fissure divides the hemisphere 
_ from the sides at bottom. | | ee 
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Figure 5. Cerebrum, Lobes and Functional areas» 
_ (Sunder Das Ss. 1964) 


Depending upon the ditferencoee in ue Pils aad the 
structure. the cerebrum is divided into four anatomical areé 
known as (1) frontal lobe, (2) parietal lobe, (3) occipital lob 


(4) temporal lobe. Each lobe has its identical areas in bot 
the hemispheres. : 


1. frontal lobe: Frontal lobe is in front of the brai 


Just at the back of it lies the fissure of Rolando. This lobe 
contains three important functional areas— (a) ‘Motor area: it 
controls the voluntary movements of various parts of the body 
such as legs. arms, face etc. As this area spreads over two 

hemispheres, destruction of motor area of any one hemisphere 

causes paralysis of the muscles of the opposite side of the 

body. There maybe recovery from paralysis, if it is caused by 

circulatory disorders—blood clot or haemorrhages. Sometime 

even if motor cells are irrepairably destroyed, there may be 

some recovery, if appropriateitraining of the affected jimbs is, 
undertaken.. (by ‘Premotor area’ is in front of the motor area. 

It controls the complex and massive movements of the body as 

a whole, such as movements under dance, swimming, 

acrobats etc. (c) Association area is just below the premotor 

area. Itis concerned with thinking, reasoning, learning of 

verbal and motor skills, memory and organizations of experi- 

ences into a coherent whole. Higher psychological processes: 
depend upon this association area, 


(1) Parietaf lobe: This lobe lies atthe back of the 
brain adjacent to.the central fissure. Adjacent to the fissure 
lies the ‘somasthetic’ area. All the sensory impulses such as 
touch, cold, warmth, pain etc. coming from various parts of 
‘the body have their centres in this part of the lobe, If parts of 
the sensory area of the cortex are destroyed the. individual 
loses the ability to experience sensations in the appropriate 
part of the body. Ex : !f the cells which receive the impulses 
from the right hand are destroyed, the individual fails to expe- 
rience pain in that part of the body. | 


(2) Occipital lobe : This lobe lies at the hind portion of 
the brain, Here lies the visual area. If this area is destroyed 
the individuaj loses sight". So perception of size, shape, - 
_ colour, distance and depth, is controlled by this area. 


_ (3) Temporal lobe: This lobe is located below. the 
lateral fissure wherein lies the auditory area‘. It is concerned 
with perception of pitch, intensity, combination tones, timbre, 
direction and distance of the sound etc. If this area is stimu- 
lated electrically the individual hears all sorts of tones and 
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noises. Destruction of this area results in deafness. Just 
below this auditory area lies the ‘gustatory area’ which is 
concerned with sensations and experience of taste of various 
types. At one end of this lobe lies the ‘olfactory area’ which 
is concerned with smell. This lobe is more important than the 
f,ontal lobe. It plays avery important role in our emotional - 
fife. itis said that learning and memory mapa depend 
| upon this lobe. 7 | 


| Methods of studying localization of cerebral. functions : : 


Gall, a phrenologist | by crude and unscientific method 

located different functions at dirferent parts of the brain. He — 
‘located; intellectual functions in the front portion of the | 

brain, moral character in the mid-brain, instincts in the rear 
and sex drive in the cerebellum. 

As the method adopted by Gall was crude and unscienti- 
fic, Florance adopted—(a). ‘extirpation method’ in whicha | 
particular portion of the brain was destroyed or cut off ‘inan — 
animal and the effects of this operation was carefully studied. 
She found that loss of cerebellum. caused disturbance in 
animal posture and co-ordinated ‘movements, Loss of brain 
_ stem caused disturbance in breathing, and circulation of blood. 
Loss of cerebrum causes loss in memory, understanding and 
initative, etc. She also found that cerebrum functions as a 

‘whole. By the end of the 19th century there was a general 
agreement regarding the locatton of chief sensory areas  (b) 
| According to ‘pathological method’ disturbed functions were 
| observed in patients whose brain was injured in some part and 

_ correlated the function with injured part. (c) According to 
_ electrical stimulation’ method some weak current is applied 
_ ‘to the exposed region of the cortex and the resultant respone 
ses are recorded. Thus each function was correlated with the: 
respective part of the brain. (d) According to ‘Fibre tracing me- 
thod* the connection of certain parts of the cortex to the eyes, 
ears, nose, tongue etc, are traced by treating chemically.. The 
pathway is traced by using microscope. This method is adop- 
tedronly when the organism is dead (e) According to ‘chemi- 
cal method’ different chemicals are applied to selected area on 
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‘he surface of the b Gore, ly préeaine is used as local 
inesthetic to produce temporary effecis. Thus the /function 
and the specific areas of the cortex are correlated. Though 
sensory motor functions are located by the above methods, 
no proper evidences are available regarding '— localization of 
memory, thinking, reasoning and feeling. Further studies in 
this line have revealed that learning and memory cannot be 
Jocated to any specific area of the cortex, instead, loss of 
learning ability depends upon the amount of cortex removed 
by operation. Larger is the amount of cortex removed greater 
is the loss jn learning ability. 


The Two Hemispheres of the brain: (Split brain) 


|) anormal brain the two hemispheres communicate with 
each o1 er through a mass of nerve fibres called — ‘Corpus 
Callosim’’ Anything that happens in one side of the brain, 
will be instantaneously flashed to the other side, and hence 
the behaviour is! well co-ordinated and smooth. 

Though these are identical functional areas in both the 
hemispheres the ‘‘Left hemisphere’’ has an advantage in 
understanding language, formulating language for communi- 
cation, and thinking with language symbols, whereas the 

*‘right hemisphere“ is specialised to deal with mental images, 
spatial relationships and pattern recognition. This -Specializa 
tion of hemispheres is only a matter -of degree, but none of 
these abililies, can be located exclusively in one hemisphere 
or the other. | 


Language and Left hemisphere : 


lf we observe people who are suffering from brain damage 
due to stroke to left hemisphere, they suffer from more serious 
language problem, than a stroke to right hemisphere. Stroke 
normally affects one side of the brain and produces paralysis 
of one side of the body. If one side of the brain has a stroke, 
the opposite side of the body will be paralysed ane vice versa 
is also true. 

Looking closely into the left hemisphere, we find that 
language functions are localized in the ‘upper temporal lobe” 
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and “lower frontal lobe’, |The language region in temporal 
lobe is known as “Wernickes area”, because it is carl wele 
nicke a German neurologist (1870) who traced this problem 
of upper temporal lobe. The language region in frontal lobe is 
known as “Broca’s area’. The language functions of this 
area was traced first by ‘Paul Brocas’’ a French physician 


- (1860). Damage to one or the other area results in language 
problem, specific to the area damaged. 


-Wernick’s area is concerned with understanding of spok= 
en and written language. If this area is damaged, the patient 
develops the following problems—(1) impairment of the abi- 
lity to repeat a spoken word; (2) problems in reading and 
writing ; (3) difficulty in naming common objects ; (4) The 
intrusion of incorrect sounds or words into the flow of speech 
saying “‘repuceration’’. Example, he says ‘‘streeb’’ instead of 
“street or says ‘’daugther’’ instead of ‘mother’. — 

The symptoms of the patient with damage to Broca‘s area 
are different. The spoken and written language is generally 
intact. He will have some minor problems in repetition and 
naming. The major difficulty is with fluency of speech. He - 
speaks slowly and with great efforts articulates the sounds of 
speech poorly ; tends to omit pronouns. adjectives, verbs, 

and articles; uses singular . nouns and has great trouble 
with tenses of verbs. In short his speech is nonfluent and,. 
ungramatical. So ‘Broca’s pattern of speech is “telegraphic’ — 
in nature . 

The left brain is said to be—analytical, logical, mathema— 
tical and is concerned with cause-and-affect in scientific thin— 
king.The right hemisphere is concerned with images, patterns 
of sensory input and synthesis of information. Its thinking is 
molre concerned with creation of painting or musical composi— 
lion. Some people are supposed to be ‘’Left brained’’. they — 
are normally scientists, accountants physicians, and the like. 
“‘Right-brained‘’ people are—artists, composers, architects 
and so on. Rarely individuals like Leonordo da vinci may have 
_ both “‘left and right brained’’. Inshort we can say there is 
some hemispheral specialization in function. (Morgen and three 


others pp—69—73). . 
The human brain has adoptive mechanism. If left or right 
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hemisphere is surgically removed due to disease or injury, 
some surprising results have been noticed. The opposite side 
hemisphere gvadually takes over the functions previously 
controiled by its counter part. Example—A .boy aged 5.1/2 
years was subjected to operation of left: hemisphere. As this 
controls speech, it was-assumed that he would never talk 
again. Surprisingly his speech and intel ligence were stunted for . 
a while but gradually increased after operation. He is now in 


his late twenties, leading a normal life and has an 1.0 of 126. 
(Kotulak—1976). 


If we carefully watch our skills, activities, learning at 
school, we can understand that society at large is ‘‘left hemis— 
phere’’ dominated. So a large majority is right handed and 
left minded, and we all like to do what we do best. (Psycho— 
ogy an introduatiae aries G. Morris 1979) 


2. Sense Gragne 


Sense organs constitute another physical basis of mental 
life. It is through sense organs we-come: in contact with the 
world around us, They are the gate ways for the world of 
knowledge.. They aie considered as the windows through 
which we see the world around. This knowledge helps: us to 
react appropriately and to adjust to the environment. It is only . 
when physical energy impinges on a receptor or sense organ 
behaviour occurs for example, a loud noise attracts our atten- 
tion:and makes us Curious about its source. A painful sensation 
causes to lock for remedy. A novel advertisement arouses our. 
interest. In all these activities, one or more organs are invol- 
ved. Some physical energy acts on the receptors and the 
receptors inturn discharge neural impulses, which will be 
transmitted by sensory nerves to the appropriate part of the 
brain and thus provide the knowledge of the environment. So 
the knowledge of the basic sensory processes is very essen- 
tial to understand the behaviour of man. 

. In the past people believed that man has only a sense 
-Organs(panchendria)—eyes, ears, nose, tongue and skin. Now 
_ it is believed that we have some more sense organs, such as, 
Static, organic and kinesthetic sense organs inaddition to 
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thermal, pain, end pressure sense receptors of the skin.” Each’ 
sense organ is important in its own way. The sense organs 
work in combination, rather than working. independently, 
Some of them work so continously that we will not be aware 
of them and some of them work as substitute to the missing 
organs. For example, the blind understands the world around. 
to a great extent by ears, skin or nose. ° 
Of all the sense organs eye is said to be the most impor- 
tant sense organ because of its frequent use. !This sense organ 
in addition to providing knowledge of the world in its own way 
supplements the knowledge obtained by other sense organs. 
Example: while hearing the sound, we also try tosee the 
object producing the sound. - Now let us have a brief Berernt 
of each sense organ. 


HUMAN EYE: 


Human eye is compared to a camera. It.is roughly sphe- 
rical in shape. Its outer case is composed of three layers. The 
outer cover is “called sclerotic coat. This coat is white and 
hard, This:hardness is necessary to offer protection to the 
inner sensitive parts of the eye and to maintain. the globular, 
shape of it. Next to this (inside) is the ‘choroid coat’ : It is a 
thin black lining, meant to keep out light from entering through 
he wall and to absorb stray light inside the eye. . The inner- 
- most sensitive layer is called ‘retina’, {t is compared to sensi- 
tive film-of a camera. Rods and cones are distributed in it. 
Cones are distributed thickly! in the fovel region and they 

_ become scanty as they approach the periphery. Rods are scanty 
- and are distributed at periphery. They respond to dimlight, 
whereas cones respond to bright light and broad day light. At 
the front of the eye we finda transparent structure bulging out 
knows as “cornea’. Just behind the cornea,'lies the ‘iris’. It is 
black or blue or brown coloured disc. Iris has two groups of. 
muscles called ‘circular muscles and radial muscles.’ These 
muscles regulate the size of the pupil depending upon the 
brightness of light. Iris also contains light sensitive pigment 
spots. Atthe centre of the Iris, lies the ‘pupil.’ It is a small - 
opening through which light enters into the eye. The pupil 
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Fig No. 6 Structure of human eye Munn—1 966 


‘contracts when the light increases and expands when the light _ 
decreases. Behind the pupil, a ‘lens’ is held on either side by 
ciliary muscles. This lens is highly elastic and hence it’s shape 
can be altered according to the nearness of the object being 
focussed. Depending upon the distance of the object, the shape 
of the lens is altered by ciliary muscles. Either it becomes 
flat or bulges depending. upon the distance of the object 
- focussed. In between the cornea and the pupil, there is a certain 
amount of space which is filled -with a kind of . liquid called 
‘aqueous humour’. The large space behind the lens is filled 
~ with ‘vitreous humour’ which maintains the shape of the eye. 
in fact, both the liquids are transparent and hence the light 
passes through and reaches the retina. Very close to the blind 
spot lies the ‘fovea’ which is the most sensitive part of the 
retina, wherein cones are thickly distributed. Fovea is slightly 
yellowish in colour. This is ‘the point of clearest vision. Just 
left to this lies ‘the blind spot area’ wherein there are neither 
rods nor cones and hence it is not sensitive to.any visual 
stimulation. This greyish spot is the area from where the optic 
nerves carry the neural impulses from the eye to the visual area 


of cortex. Thus we see a number of parts of the eye of which 
each is designed to carry on its own activity. 
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How do we see ? Light is composed of electromagnetic 
waves which are nothing but radiant energy emanating from 
the sun. . This energy faces various objects which in turn 
either reflects or absorbs or refracts. When this enters the eye 
it becomes a visual stimulus. So we only see the light reflec— 
ted from the objects but not the objects directly. Thus the 
reflected light’ fromthe objects fallson the cornea, enters 
through the pupil, falls on the lens and thereby acts upon the 
rods or cones which are distributed in the retina. Thus the sti—- 
mulation of the receptors, (rods or cones) make the receptors 
to release the neural impulses. These impulses are carried by 
afferent neurons to visual cortex. The visual cortex interprets 
the coded impulses, which wili be experienced as the object in 
reality. The importance of eyes in getting the knowledge of the | 
_ world and to react to the world around is well known. 


HUMAN EAR . : 
Next in importance- to vision is audition. The organ 
concerned with audition is ear. It plays a significant role in 
the development of language and communication with physica} 
and social environment. With the help of ears we come to 
know of what.is happening around us and to deal with the. 
stimulus of great distance from us. It plays an important part 
in space perception and warns us of the approaching danger 
earlier than eyes. It isa medium of artistic expression and 
aesthetic enjoyment. If eyes are single directional, ears are 
omnidirectional in nature. In order to understand how the 
auditory system operates, brief knowledge . of the structure of 
the earis necessary, | 
The human ear is divided into three parts—the ‘outer ear’ 
the ‘middle ear’ and the ‘inner ear. The outer ear consists of 
the ‘pinnaj(auricle), which is nothing but external ear flap. 
Next to it is the ‘external auditory meatus or auditory canal.’ 
_ This is also known as S shaped passage. It is through this th 
sound waves enler into the ear. At the far end of this passagee 
lies the ‘tympanic membrane or ear drum.’ This separates the 
duter and middle ear. The middle ear isa cavity filled with 
ir and contains three ossicles or bones—'Malleus or hammer.’ 
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Incus or ‘anvil and stapes or stirrup. It also contains the 
‘eustachian tube’ which conects the middle ear to the 
posterior part of the nasal cavity and provides a means af 
ventilating the middle ear. 

The inner ear is made up of cavities and tunnels that are 
filled with liquid and embeded in the bone. The inner ear 
consists of ‘vestibular organ’ and cochlea. The vestibulat 
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Figure ; 7 Structure of human ear (Frank A Geldard 1962) 


organ isnothing but three semicircular canals filled with 
fluid. It is nothing to do with hearing but it is concerned with 
balancing and orientation of the body.: So it is known as 
non-auditory labyrinth or static sense organ. Two membranes _ . 
viz, ‘the round window and the oval window separate the 
middle ear and the inner ear. The last bone of the middle ear 
viz, the stapes is attached .to the oval window. The round 
window acts as a surface between air of the middie ear and 
fluid of the inner ear. | 

The inner ear also contains. another important structure 
concerned with audition, known as coch/ea. Itis_ spiral like 
structure _ having three canals—(1) Vestibular canal or scala 
vestibuli (2) Tympanic canal or scala tympani (3) Cochlear 
canal or scala media. Vestibular canal begins at the ova; 
window and terminates at the apex of the cochlea. The tympa- 
nic canal begins at the apex and terminates at the round window 
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of the inner ear. Both the vestibular and tympanic canals are - 
connected at the apex of tho cochlea by a small opening called 
helicotrema. \n between these two canals lies the cochlea 
canal. Vestibular and tympanic canals are filled with a kind 
of fluid called Per/lymph and the cochlear canal is filled with 
endolymph.The vestibular and cochlear canals are separated by 

a thin membrane called membrane of reissner. This has nothing 
to do with audition but allows the movements of one canal to 
act upon the other-canal. The cochlear and tympanic canals 
are separated by a thick membrane called basilarmembrane. 
This membrane is a very important structure, from the point of 
view of hearing. OrganofCorti is resting on the basilar 
membrane. The basilar membrane consists of small fibres: 
- from one end'to the other. Some fibres are longer and loose 
at the tip of the membrane. Short fibres with greater tension ~ 
"are at the base. Different lengths of fibres are sensitive to 
different wave lengths. So different pitches cause different 
parts of this membrane to vibrate. So any damage - to any part 
-of this membrane causes deafness for the sounds of that pitch 
_ (frequency). On the organ of corti there are obout- 30,000 
sensory neural endings. The hair cells which comprise the 
primary receptors of hearing are at these endings: The auditory 
branch of the eigth nerve, connect -the neural mechanisms 
within the organ of corti, to the brain. - 


- How do we hear ? Every object has elasticity. So when 
it is disturbed it starts vibrating. These vibrations of the object 
act upon the air around and produce sound waves. They are 
_ transmitted by air. Such waves when they reach the ear, the 

pinna collects them and directs them into the ear through 

, external auditory meatus. These sound waves strike the ear 
drum at regular intervals and with a particular rate. The 
vibrations caused by sound waves, in the ear drum, will be 
transmitted through malleus, incus and stapes in order. The 
last bone of the middle ear viz: stapes, strikes the oval window 
with the Same rate. These vibrations of the oval window will 
be transmitted to vestibular canal of-the cochlea and thereby 
to tympanic canal. These vibrations stimulate the fibres.on 
the basilar membrane. Inturn: they act upon the sgl en 
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which contain primary receptors of hearing. They discharge 
the neural impulses corresponding tothe number of sound 
waves and their intensity. The auditory branch of nerves carry 
these impulses to the auditory area of the temporal lobe, where 
in these coded impulses will be interpreted or translated into 
ihe sensation of hearing. The result is tha expsrience of hear-. 
tng. The experience of pitch, intensity, timbre, b3ats, etc.,are 
discussed under sensations. - Bis cic; 

~ Deafness may be due to injury to the-eardrum, stiffness 
in the bones of the middie ear, dis3ase or injury of the oval 
window, injury to cochlea or the auditory nerves and many 
other causes. fete 


TONGUE (Gustatory sense organ) : 
The gustatory and olfactory sense organs are tongue and 
nose. They are considered as twin sense organs, because!they 


Figure 8 : Structure of the tongue (Munn"1965) | 


help each other to provide the full knowledge of the object, 
They are also know’ as Chemical senses and contact senses 
because, it is only wren the object comes incontact wit) these 
sense organs the knowledges of the objects becones clear to 
the individual. The gustatory organ helps to maintain the health 
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of the orsanist: either by rejecting or By accepting the food. 
If it is not suited to the organism it rejects and accepts if it is 
suited. Thus it provides the organism the knowledge of the 
world around by contact. 

Tongue which is the gustatory sense organ has a rough 
surface because of innumerable papillae distributed all over it. 
These papillae are broadly‘ classified into—(1) Circumvallate 
-papillae, (2) Fungiform popillae. The circumwallate papillae 
are bigger in size >ut less in number. They are about nine 
‘a number, located in V form at the back of the tongue and 
not at the tip. Each papillae contains several taste buds, i’e. 
about 200 taste buds. And each taste bud has several taste 
cells which are the actual taste receptors. These receptors are 
connected with nerve fibres to carry neural impulses to the 
gustatory area of the temporal lobe, when impulses are release 
ed by taste buds. These taste buds are sensitive to bitter. | 

The fungiform papillae are innumerable but smaller in 
size. They are distributed throughout the length and breadth 
of the tongue. As said earlier each papillae contains a number 
of taste buds served with nerve fibres to carry the neural — 
impulses to the gustatory area. When these impulses are 
interpreted by the gustatory area of the temporal lobe, the 
individual experiences taste. The papillae--distributed at the 
tip of the tongue are sensitive to sweet, Those on the sides 
"are sensitive to sour and the entire tongue is sensitive to salt. 
The various tastes that we experience are the different Pane | 
nations of these four primary tastes. 

How do we taste? Inorderto have the taste of the 
food we eat, it must be converted into liquid, ij.e., it must be 
dissolved in the saliva produced in the mouth. This dissolved 
food stimulates the taste buds which in turn release the neural — 
impulses. These neural impulses will be transmitted ‘td 
gustatory area through-sénsory nerves. These impulses will 
be ced to.give rise to the experience of taste. = 


Nose (Olfactory Sense organ) : 


Olfactory sense organ is not so important to man as it i is. 
to lower animals. »However in ih absence of vision and 
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(Mun 1966) contact with it. It 
puts us on guard when the food stuff is unfit to eat. It also 
enables the infants or babies to select the suitable food 
stuffs. The stimulus must be in gaseous form to stimulate the 
receptors of this sense organ. _ 


- The organ concerned with olfaction isnose. The nasal 
cavity: is divided into four compartments by three bone ridges. 
Tne -upper compartment has a numbar of o/factory epithelium 
and olfactory receptors: They are connected with olfactory 
bulb of the brain. The nerve fibres run from the upper end of 
the olfactory bulb, to olfactory area of the temporal lobe. 


_ How do we smell? To smell an object the stimulus must 
bs in gaseous form. When we inhale air, it carries the odour 
of the object and when it reaches the upp3r chamber of the 
nose it stimulates the olfactory epithelium and receptors. The 
naural impulses released will be transmitted to olfactory bulb 
through receptors. Thereby the neural impulses will be 
‘transmitted to olfactory area of temporal lobe, through olfac- 
tory nerves. These impulses will be interpreted there and the 
individual experiences smell of the object. 


NON-AUDITORY LABYRINTH-Static Sense Organ: 


The knowledge of the position and the movements of the 
‘ body are due to the special structure located in the inner ear 
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viz., non—auditory 
labyrinth or vesti- 
_ bular organ. This 
organ has three 
semicircular can- _ 
als and two small 
sac like chambers — 
called utricle and — 
saccule. These - 
two are jointly . 
called vestibule. — 
| These three . 


Semicircular canals 


5 ““semicircularcana- 
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oe | ‘ oe fluid known as — 
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trices. ~~ Sactule same fluid is found ._ 
Figure 10 : Static sense organ in the vestibule 

| (Munn 1966) also. The three. 


canals are set in three planes: One is horizontal and — 
the other two are vertical and at right angles to each 
_ other. This affords three dimensional system. Thus every 


possible movement of the head has a corresponding effect on ~ 
the liquid in the canals. At the base of each semicircular canal — 


there is a swollen portion called ampu/iae. Each ampullae 
contains a structure known as Crista. Crista contains some . 
_ specialized nerve endings which are hair like in nature. When 


the head moves either to the rignt or to left, up or down, : the 
_ ‘fluid either in one or all the three canals flows towards the 


corresponding directions and this disturbs crista. Bending of 
these hair like projections stimulate the associative nerve | 
fibres. These nerve fibres carry the released impulses to the 


brain. Translation of these neural i ive ri 
al impulses give rise to the . 
experience of movement, direction and position of the head - 


and body. Rapid rotation and certain other types of move-.. 
_ ments affect the semicircular canals and the vestibule. This 
temporarily disturbs the sense of balance and produces giddi- ~ 


Sgt (he deaf-mute who has congenital defective inner ear, 
8s not ex perience motion sickness. He will have no clue 
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about the position of the body when eyes are closed. 

Kinaesthetic Sense: This is also known as _ muscle 
sense. -With the help of this sense organ one can understand 
the position and movements of his limbs. With the help of 
this any normal individual can touch any part of his body with 
his eyes closed, can move his limbs in any direction and can 
hold it in any position. Further one can understand the rela- 
tive weight of any two objects. Nevertheless one can _ walk in 
the street without paying attention to what his legs are 
doing. A typist without looking at the keyboard types and a‘ 
person goes to switch board to switch on the light even in the 
_ darkness. All these automatic, sterotyped, muscular activities 
are due to kinaesthetic sense. 

The structures which are concerned with thease automatic 
stereotyped, habitual activies are kinaesthetic receptors, such 
as muscle spindles, golgi’s tendons and pecinian corpuscles. 
These receptor organs are located in the muscles, tendons and 
joints. When the parts offthe body move, these receptors are 
stimulated by stretching and pressure, giving rise to kinaes- 
thesis. This sense plays a major role in maintaining the erect 
postures, walking, talking, typing, dancing, swimming and - 
other motor skills. If the individual is affected with the disease 
called locomotor atoxia, the muscle sense in him will be lost 
completely. - 

SKIN‘SENSES (Cutaneous sensitivity) 

Cutaneous sensitivity involves ony four senses viz, touch 
pain, warmth, and cold. But now this notion is under attack. 
_ There are some evidences to show that each of these senses 
can be broken down into atleast two senses. A day may come 
to say, that there are 15 to 20 different senses. 

The inner layer of the skin called the dermis contains four 
kinds of sense receptors viz. (1) Free nerve endings, (2) Meis- 
sner corpuscles, (3) Krause end bulbs. (4) Ruffini Cylinders. 
In addition to these four kinds of receptors we also see pacin- 
jan corpuscles. 

(1) Free nerve endings mediate. pain. They are found 
almost in every part of the body and so pain is perceived in - 
almost all parts of the body. The fibres of free nerve endings 
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are thicker and carry impulses at a Poster velocity. Every 
part of the skin ts covered with network of microscopic blood 
vessels. The free nerve endings teminate in the smooth 
muscles and are surrounded by blood vessels. If these free 
nerve endings are stimulated by a pin or pinch, they discrete 
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figure 1 skin senses (Munn 1966) 


: the eer impulses which are transmitted to the eoricoliiel part 
of the brain, wherein they are interpreted. - This gives rise to 
the experience of pain. These pain receptors vary in number 
from 100 to 175 per square centimetre. They are very scanty 
in the mucus lining of cheeks and lips. And hence pain is 
: absolutely less in these areas. a caohie 
| (2) Pressure spots are also known as touch spots. Meissner 
‘ corhisales mediate light touch. whereas pacinian corpuscles 
mediate deep pressure. These spots or receptors vary in density 
from one area to the other area of the body. On the average 
they are about 25 per square centimetre They are more in the 
“hairy region and less in the hairless region. _ When ‘they are 
stimulated the impulses discharged will reach somaesthetic. 
area of the parietal lobe. Interpretation of these impulses give 
tise to the experience of touch. : 
| (3) Krause end bulbs mediate cold aiid they vary in : den- 
sity from area to area. On the average there are about 7 to 13 
per square centimeter. The temperature rarge for cold stimula- 
tion varies from 10° C to 30° C. Paradoxical cold sensation is 
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experienced frequently at 45°C to 50°C. These receptors also 
discharge the impulses when stimulated. _It is communicated 
to and interpreted by somaesthetic area which gives rise to the 
experience of cold. 

(4) Ruffini cylinders: mediate warmth, They are less in 
number compared to cold spots. The temperature range for 
‘warmth varies from 35cC to 700C with varying physiological 
zero. A paradoxical warmth is stimulated at 25°C to 31°C but 
this is less than paradoxical cold sensation in number. 

Thus the different sense organs discussed so far provide 
the knowledge of the world in their own ways and help the 
- individual or the organism to adjust to the social and physical 
world around. Each sense organ contributes its mite to various 
psychological functions, such as learning, memory, thinking, 
reasoning, emotions, intelligence, perception, attention etc. 


3. GLANDS 


Another biological basis of behaviour is glands. “Glands 
are considered as small chemical factories located at various 
parts of the body. They determine the behaviour of the 
individual to such an extent, as-to make him normal, abnormal. 
or supernormal in his behaviour. They exert profound effect . 
on intelligence and temperament as well as on physical health 
and growth. So the knowledge ‘of the glandular system is very 

_ essential to understand the behavioural development of the 
' individual. - i 
These glands are located in different parts of the body. 
Each gland is nothing. but a group of cells. Somejof them 
secrete some chemical products and. pour them directly into 
the bloodstream.. They do so because they have no ducts 
or pipes of their own to pour their secretion into the blood 
stream. Such glands are known as ‘ductless glands or endocrine 
glands and the chemical products secreted by them are 
known as formones. Certain other glands also. secrete 
certain chemical products, but they have duct sof their 
own to transmit their products either into blood stream- 
orto the concerned part of the body. ‘Such glands. are 
known as duct glands or exocrine glands. Both these glands 
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glands and (4) apart of -pancreas. The latter two glands 

are considered as duct as well as ductless glands. | 
_ Apart from secretory duct and ductless glands, there are 

certain excretory duct glands or exocrine glands. These glands 


= abstract certain waste materials from the blood stream and 


— eliminate them from out of the body through the concerned 


; channel. Some of the excretory duct glands are—(1) sweat — 
~- glands (2) subeceous or oil glands (3) tear glands and some 


glands in the kidneys and other excretory organs. Though 
‘these glands play significant role in maintaining the health of 
the individual, . they are not so significant from the point of 
view of behaviour, whereas ductless glands playa very 
significant role in determining the behaviour of the individual. 
Hence a brief account of them is mentioned in this chapter. 


(1) Thyroid Glands 

"Thyroid glands are situated at the - base of the neck on 
either side of the wind pipe. They are two in number both in 
man and in other mammals. They secrete two hormones known — 
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as triidothyroneni and thyroxin. These hormones are very 


essential for oxidation in the body, metabolic activity and | 


energy out put. They are also partly responsible. for the growth 
of the individual from prenatal stage to maturity. 

During infancy or childhood, if there is under-secretion of 
thyroxin either due to injury or disease of the glands the child 
develops cretinism. Under-secretion is technically known as 
hypothyroidism. Cretinism whichis the resultant of hypo- 


thyroidism is characterised by retarded skeletal growth, poor | 
body proportions, soft bones, low basal metabolic rate, arrested, 


sexual development, imbecility and dwarfism. His facial 
features are bloated, broad nose, dry and wrinkled skin, 


thickened tongue, scanty and brittle hair, sluggish mental — 


_activit,' and apathetic .look. In short very coarse appearance. 
The crtinis often a deaf—mute. His mental deficiency 


__ depend ; upon the age at which the deficiency started and hid 
’ amount of glandular hypo-function. 


If the glands become under-active in later life, it leads to 


condition known as Myxoedema. Itis characterised by low © 
basal metabolic rate, thick and ‘puffy skin, dry brittle and 


sparse hair, apathetic and sluggish mental activity, increased 


body fat and weight, decreased heart beats, extremely sensitive | 


to cold and infections, but earlier level of intelligence will be | 


retained. | : 

On the other hand, over secretion due to pathologically 
enlarged glands is known as hyperthyroidism. This condition 
is known as expothalamic .goitre or Grave’s disease. itis 


characterised by swelling at the base of the neck, increased. 


heart-beat and body metabolism, reduction in weight, high 


blood pressure, precocious sexual development, etc. Psychologi | 
cally the patient becomes overactive, tense, nervous, unstable, | 


and insensitive to cold. He shows tremors, loss. of weight, 


emotional excitablity and some psychotic symptoms like | 
_ delusions and hallucination. (J.C, Coleman 1975). He also | 


suffers from insomnia. Lack of iodine in diet results in less" 


dangerous form of goitre. Where water is deficient of iodine 


results in goitre, Hypothyroidism can be treated, by adminis- . 
tering thyroid extract. !f treated early, the condition improves — 
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' beyond recognition. 
2. Parathyriod Glands | 

These pea sized bodies are four in number. They are — 
embeded.in thyroid glands, but are independent in function. 
They secrete parathormone hormone, which ‘is concerned with - 
calcium metabolism of the body. Hence this hormone is 
necessary for the cartilage-models to become bones and the 
bones to grow. Both under-secretion and over-secretion affects 
skeletal bones and teeth. Removal or destruction of these 
glands cause Jetany—muscular twitching, tremors, cramps 
and convulsions (J.C. Coleman). These inturn affect the 
behaviour. — ee A iegtne | 


3. Adrenal Glands , Ra a 
Adrenal glands are two in number and they are located at 
_ the top of the kidneys, but they are functionally unrelated to 
kidneys. Adernal glands are divided into two parts : (1). 
adrenal medulla. (2) adrenal. cortex : stay 
| Adrenal medulla : Secretes adrenaline, and pours it into 
the blood stream directly. This part of the gland is closely 
related to sympathetic nervous system which controls the 
physical reactions induced by emotion. So this hormone 
causes increased blood pressure, heartbeat and rate of breath- | 
_ ing, postpones fatigue, wide opening of air passage of lungs, 
suspends the activity of the stomach and intestine, releases . 
glycogen from liver etc. All these changes are only to help 
_ fight or flight from the emergency situation. These changes ~ 
-&re found under emotion, Psychologically the individual will 
be tehse.or on edge and experiences confusion. This condition 
adversely affects: learning, memory, thinking and reasoning. 
Some studies have suggested that Schizophrenia may be caused 
by abnormal functioning of the adrenal glands. 
Adrenal cortex : Secretes a number of hormones—aldo- 
Sterone, cortisol, corticostéron, cortisone, 17—ketosteroids etc 
These hormones play important roles in body metabolism and 
these hormones are secreted more under stress, Destruction of 
adrenal cortex leads to Addigon‘s disease, This disease is 
caused by deficiency of deoxycortone and characterised by 
anemia, increased fatigablility, loss of appetite, listlessness,. 
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irritability and brownish coloration of the skin, (James 
coleman 1975). As certain compounds of 17-ketosteroids are 
. similar to sex hormones. Hyperactivity of adrenal cortex leads 
to precocious development of sex organs and: secondary sex 
characteristics. If aweman is subjected to it she develops 
masculine appearance like beard, moustache, hairs on the chest 
and limbs, masculine voice and manish disposition. Cortisol 
ig useful to suppress inflammatory condition and minor aches 
and pains. Cortisone is used to relieve rheumetoid arthritis, 
and to savepremature infants from critical illness. Some 
investigators are of the opinion that administration of certain 
cortical hormones has soine beneficial effect on schizophrenic 
patients (Zubek & solberg 1954). 1 


4: Gonads: i 
. __ Gonads are also known as sex gland. The ovaries in the 
female and testes in the male are the sex glands. The ovaries 
produce and release ova whereas testes produce and release spe 
rms. Both the glands produce estrogen and androgen hormon- | 
es in addition to the production of ova in woman and sperm in 
man. In woman estrogen is produced more than androgen but 
androgen is produced more than estrogen in man. ‘ Because of 
this disproportion in the secretion of these two hormones man 
behaves like man and woman behaves like woman. This pro- 
portion remains.high throughout the reproductive years. Cessa ° 
tion of these hormones cause menopause in woman and 
_ climacteric in man. Consequently reproduction comes to an 
end. These glands are controlled and regulated by gonadotropic 
hormone of the pituitary gland. Shortly before puberty the 
increased output of gonadotropic hormone-stimulates rapid 
growth and development of primary and secondaiy sex 
characteristics in both boys and girls. The girls around 12 

years and the boys about an year or two later attain puberty. 
The usual indication of attainment of puberty is menarche 
_. (The first menstrual flow) in girls and nocturnal emission in 
_ boys. These menstruation, and nocturnal emmissions cause 
anxiety in grils and boys, if they have not received sex educa- 
tion earlier. Following the sexual maturation the genital organ 
and the secondary sex characteristics further undergo develop- 


- 


Si ae | Psychology 


‘mental changes. In addition to ‘\iéss criengas the hyperactivity 
of the sweat and oil glands on the face, armpits and around 
genitals, secrete a lot of sweat and oily substance and cause 
mental anguish. In order to cover up the pimples and blackheads 
girls take to beauty aids and if they fail to cover up, they deve- 
lop anxiety. a a : } 
During childhood both boys ‘and girls will have little 
_ difference in height, weight, body proportions, skin texture, 
muscular strength, voice, hair distribution etc. With the 
attainment of the sexual maturity and the secrection of the sex 
hormones, secondary sex.characteristics appear at puberty in 
both boys and girls. Girls develop some striking features such 
as broadening of hips, development of breasts, pubic hair 
_ (around the genitals) .and auxiliary hair in the armpits, change — 
of voice, gradual coarsening of the skin and shyness. Following | 
these changes girls show interest in the opposite sex. On the 
other hand boys show some structural changes in the bones 
and skeletal proportions. Their shoulders become relatively 
broader than the hips, and there is growth of pubic hair, ; 
auxiliary hair, hair on the chest, beard and moustache on the 
face, change of voice and interest in the opposite sex. 
Following these changes the adolescent boys and girls show 
boy crazy and girl crazy love and finally romantic love, which 
culminates in marriage. | reo | 
Under secretion or the absence of secietion due to castra-_ 
tion, (Eunuchi$m) makes the animals and children to remain 
sexually immatured. In the sense the primary sex organ do 
not develop and the secondary sex characteristics do not 
emerge in both male and female. If these glands are operated 
in animals after maturation the sex urge diminishes gradually 
and'finally disappear, whereas in the case of man the urge may 
decrease but does not disappear. Sexual activity is more 
controlled by habit and social factors than biological factors in 
man, and itis the opposite in animal (Whitteker 1970). The 
lowered out put of hormone in the middle age, results in mild 
or moderate mental depression, lack-of-energy, nervousness, 
tiresomeness, and hot flushes im woman. In man it is associa 
ted with, lack of energy, moderate mental depression, and 
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teduced sexual activity. (J. C. Colemen1975). These symptoms 
can be alleviated by estrogen therapy to woman and testos- 
terone therapy to man. 

variation in the hormonal output in addition to sociocultural 


inhibitions or stimulation, may result in sexual deviations, such 


as impotency in man or frigidity in woman. Beastialityr- 
masturbation, homosexuality trans-sexuality and othe, 
forms of deviations may also appear. According to Freud. 
mental disroders are due to repressed infantile sexuality. Thus 
sex glands through their hormones determine and direct the 
normal as Well as abnormal behaviour toa very great extent 
(Zubek and solberg 1954.) 

5) Pitutary Gland: 

The pitutary or hypophysis is a smal! oval shaped, peasize d 
body, located at the base of the brain in the cranial region. As 
itis the most powerfu! gland which determines and directs the 
functions of all the other glands it is known as.the master 
gland or the master of endocrine orchestra. ts secrection 
to a large extent is controlled by the hypothalamus with which - 
it is connected by a stalk. It is made up of two lobes viz, the 
posterior and anterior, | 

The posterior lobe secretes two hormones which are con- 
cerned with regulation of water balance of the body and the 
stimulation of tha activities of certain smooth muscles of the 
body. These two hormones are very important from the stand 
point of the behaviour mechanism‘ 

The anterior lobe secretes a good number st hormones 
which are grouped into-(1) those which affect skeletal growth. 
fat, protein and carbohydrate metabolism and_ secretion of 
milk. ‘ (2) The tropic hormones which control the functions of 
all the other glands. For example: Thyrotropic hormone 
controls thyroid glands, adrenocarticotropic hormone (ACTH) 
controls adrenal cortex, gonadotropic hormone affects the 
functioning of the sex glands, prolactin stimulates lactation, 
progestron stimulates maternal urge and pancreatropic §hor- 
mone controls pancreas. If pituitary gland is operated or 
injured many of these glands undergo degenerative changes 
and their output will be reduced. 

Phyone a hormone of the anterior pituitary if secreted : 


73 | Psychology 


more during growth period the individual becomes a giant of 

7 to G feet tall. This is known as Gigantism. Over—secretion 
after the cessation of growth leads to a condition known as 
acromegaly. The individual will have enlarged joints and 
extremities markedly thick and coarse features. Whereas 
under-secretion during growth period causes dwarfism. He is 
technically known as midget. He will have sharp and attractive 
features with short stature, but his intelligence is normal (J.C. 
Colemen 1975). The effect of under secretion or over-secretion © 
depends upon the temperature in the environment in which the 
individual is brought up. Tumor or infection of the anterior 
pituitary may result in simon’s disease—a condition some 
what similar to myxoedema. (Rex Knight and Margaret knight 
4964.) The body metabolism will be lowered and there will 
“= be loss of sexual function. In some cases there will be emacia- 
~~ tion and premature senility, whereas slight over activity of the — 
anterior pituitary is not a disadvantage. The person may have 


. above average height with strongly marked features. He will 


_ be usually forceful, energetic and clear headed. Many of the 
- world famous men have been of this type. (Rex Knight and — 
. Margaret Knight 1964). } | 7 


(6) Pineal Gland: oe q 
_ It is a small oval shaped structure located deep within the 
: cerebral hemisphere. From recent studies on animals it is 


-~ proved that it is related to mental, skeletal and sexual deve— 


lopment. It is found to exert a stimulating effect on the sex 
_ organs of the aged females (ovaries and uterus). 


(7) Thymus Gland: | 
____ It is located in the region where the throat joins the chest. 
“This large gland at childhood starts shrinking around puberty 
_ Gnd reduces to the minimum during adulthood. It is found to 
‘Stimulate the vertical growth and development of the indivi- 
dual and withholds premature sexual development. Adminis- 
tration of thymocrecin to matured females has revealed fiy 


copulatory and antagonistic responses and more ingttorene 
responses to the approach of the male. 
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(8) Pancreas: 

_ Pancreas is located near the stomach in between the 
adrenal glands. It secretes pancreatic juice which helps diges- 
tion of food. Islets of Langerhans located in pancreas secrete 
insulin, which is concerned with the regulation of the blood 
sugar. An increase or decrease of insulin -in the blood causes 
low body.temperature and coma. High level of blood sugar 
(diabetes) causes chronic nervousness, irritability, anxiety and 
depression. Reduction in blood sugar ‘also causes violent 
convulsive seizures which may last for several minutes “and 
recur at frequent Intervals. (J.C. Colemen 1975). 

In conclusion it may be said that glands play vital role. 
in the behaviour of man and animal. The physical and mental 
growth, development and efficiency depend upon the normal 
oroptimum functioning of these glands. Though abnormal 
Vatiations in their functions are rare, the effects of such vari- 
ations will have marked effect on. the norma! or abnormal 
behaviour. Hence the knowledge of functioning of these glands 
is very essential to understand, to direct and to predict the 
behaviour of man and animals. 
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CHAPTER : !J} 
Heredity And Enrppement 


IN TRODUCTION : | 

There is a popular notion that life begins at birth. But 
biologically life begins at the moment of fertilization (concep- 
_.tion), ie,, when a matured sperm of aman fuses with matu— 
red ovum of woman. It is the most crucial event in the life of 
an individual because ths biological substances present in the 
sperm and ovum detetmine the sex, biological, physiological 
and psychological characteristics of the emerging individual. 
Thus the “biological heredity’ by interaction with the prenatal 
and postnatal environments determine the potentialities of 


.. the individual. The knowledge of such hereditary factors and 


their functions help us to understand the growth, developme— 
nt, similarities and differences in physical, physiological and 
psychological make up of an individual. Similarly the knowle- 
dge of the ‘environment’ which shapes the growth and develo- 
pmental pattern of heredity potentials, is necessary to under- 
stand the individual. The individual is a psycho-biological 
organism emerged out of the interaction ‘of heredity and - 
environment. Each individual is an integrated unit, different 
from others. He is said to be purposive, striving, selective 
adjusting and animated organism. The ‘development’ of the 
individual refers to emerging structures and potentialities from 
a single fertilized egg or ovum, to expanding behaviour and 
declining abilities in the old age. Now let us try to underst— 
and what is heredity ? What is environment ? How do they 
interact and determine the growth and development of an 
individual ? : 


HEREDITY : ey 
Each individual is born out of.2 single ‘fertilized egg’ of a 
woman. This egg or cell is smaller than a pin head. This ferti- 
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lized egg or ovum has a ‘nucleus’ surrounded by ‘cytoplasm’ 
which is a mass of relatively undifferntiated protoplasmic 
material. The ‘nucleus’ is a differentiated material which has 
chromosomes or coloured bodies. These are involved in gene— 
tic transmission. The chromosomes are always in pairs. They 
differ in size, shape, number and genes arrangement from. 
species to species but are alike in all members of a species. 
In human females there are 23 pairs of chromosomes, 
Whereas males have 22 pairs + 2 singles of which one is X 
and another is Ychromosomes. This Y js peculiar to only 
males. It is this last pair which determines the sex of the 
individual. The female egg contains only XX-chromosomes 
as its lastpair, So hercontribution to sex determination is 
the same whether the baby is male orjfemale. 


Figure 13 : A Human ovum, It Figure 14: The human 


contains the nucleus, cytop!asm chromosomes, There 

and surrounding membrane,-- . are 46 chromosomes 

_ Cells shown outside belong in all. Also shows an 

- to mother and not to the X and a Y chromo- 

ovum, (After Munn p. 90) » ‘some. - (After Munn 
p. 90). 


Each chromosome consists of a string of beads like parti— 
cles called ‘genes,. Genes are the true carriers of hereditary 
traits. So they determine various physical and psychological 
traits of an individual. For example: colour of the skin 
and eyes, the height, skin texture, intelligence, tempera— — 
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ment etc. Different regions of the chromosomes determine different 
characteristics. 

The chemical make up of genes is now under intensive 
investigation. The most important constituent is Deoxyribonucleic 
acid or DNA. This DNA is found in all chromosomes and some of 
the properties are found in genes. The structure of DNA is believed 
to have genetic information in coded form. At appropriate times in 
the development of the cells, this information is communicated to 
determine the course of further development. This action of the 
genes on cytoplasm changes the shape and other characteristics of 
the cell. Genes. and the Internal environment change the cells from 
their original shape to form muscles, bones, nerves etc. These parts 
constitute the response mechanisms. Each gene combines with 
other genes to produce a variety of characteristics and thus 
determine the hereditary traits of the organism. 


Dominance-Recessiveness: 


Normally any individual is heterozygous for many characteristics. 
For example: an individual who inher ’s a gene for brown eye from 
father and a gene for blue eye from mother, what will be the colour 
of the eye, of the neonate? This can be explained by the concept- 
“Dominance and Recessiveness. Of the two genes inherited by the 
child from father and mother, one of the genes inherited exerts 
greater influence than the other gene. The gene which exerts 
greater influence is called "dominant gene" and the other gene 
which does not exert influence but remains within is called 
“recessive”. In the case of eye colour, the gene for brown colour is 
always dominant over the gene for blue colour. Now if a gene for 
brown colour is transmitted by father and a gene for blue colour is 
transmitted by mother to the neonate, the brown colour gene being 
dominating, the neonate will have brown colour eyes. The gene for 
blue colour being submissive, becomes recessive and does not 
express in the colour of the eyes of the neonate. Though the 
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recessive gene does not express itself, it does not disappear, rather 
it will be transmitted to next generation. The same principle holds 
good regarding the other characteristics of the neonate. 

Geneticists named the dominant gene with the capital letter 
"B", and the recessive gene with small letter "b". Now if the 
neonate receives from each parent dominant genes "BB", it is called 
homozygous. On the other hand if the neonate inherits one dominant 
gene from one parent (B), and a recessive gene from another 
parent(b), it becomes heterozygous (Bb). Further if it inherits 
recessive genes from both the parents it becomes homozygous 
(bb). Now, as the gene for the brown supresses the gene for blue, 
both BB and Bb neonates will have brown eyes and only the 
homozygous "bb" will be blue-eyed. In short out of 4 children of 
the same heterozygous parents, 3 children will have brown eyes 
and one becomes blue eyes. Same law holds good regarding other 

_traits also. 


Meiosis : 
_ Meiosis is reduction process which takes place to reduce the 
‘number of chromosomes from 46 to 23 and to maintain the 
— constancy of the number in each successive generation. It takes. 
place in the reproductive organs, viz., testes of males and ovaries 
of females. This reduction process is known as germ cell maturation 
or meiosis. It is only after this process, ripened ovum is expelled 
from the ovary to facilitate fertilization. The expelling of a ripened 
ovum from the ovary around 15th day, i.e., from the day of 
menstruation is known as ‘ovulation’. The fusion of the male and 
the female cells and their nuclei constitutes ‘fertilization or 
conception’. The organism which is the resultant of this fertilization 
is known as zygote. 


Mitosis : 
As understood already meiosis is a reduction process of | 


chromosomes before fertilization. Whereas ‘mitosis’ is cell 
VN 


multiplication process or duplication process which takes place 
after fertilization. Though the cells multiply, the number of } 
chromosomes in each cell remain the same. This multiplication 
process takes place in geometrical ratio. Following this 
multiplication process, cell differentiation and formation of 3 
different layer-viz., endoderm (inner most layer), mesoderm (middle 
layer) and ectoderm (outer-layer)are formed. From these three 
different layers different structures of the organism viz., bones, 
muscles, nerves and other internal and external organs emerge. 
Thus the individual who emerges from single fertilized egg becomes 
a full-fledged human being by the time of birth. 


Mutation : 


“Inherited bodily changes brought about by alterations of 
chromosomes and genes” is known as “mutation”. Unlike body 
cells, germ cells are relatively immune to environmental changes. 
Only rarely “Spontaneous” alterations or changes in the germ cell 
structure take place. This brings about sudden appearance of 
new characteristic in the newly born organism. These changes 
when they occur, will be inherited to its offspring. Such mutations 
take place roughly ‘1’ out of every 5000 to 10,000 fruit flies 
bread in the laboratory - such as, absence of wings, or eyes, extra 
wing, change of coiour etc., other striking examples of mutants. 
are-black sheep, albinorats and guinea pigs. If these mutants are 
bread true, their offsprings continue to be like them. Some 
abnormalities in human beings caused by mutation are six fingers 
in each hand six toes in each foot, twisted hair, peculiar skin colour 
or shape of the head etc. 

Both chromosomes and genes may mutate. This mutation 
occurs during the process of meiosis and mitosis. During this 
process chromosomes divide, regroup, split and go through various 
other manoeuvers. Sometimes paired chromosomes fail to 
Separate and may go to one of the two divided cell, or some time 
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chromosomes breaks and only a part of it goes to the “correct 
cell, or either a chromosome or a gene fails to make an accurate 
“carbon copy” of itself. Such accidents do happen at the early 
stages “behind the germline. These changed characteristics are 
transmitted to future generation Chromosome mutations cannot 
account for all hereditary changes. So we have to look to genes 
for explanation. Gene mutation involve chemical changes within 
the gene itself. If we consider the gene-enzyme-cells-behaviour 
chain we can understand mutation. Gene mutation changes the 
chemical structure of the gene. This will be reflected in enzymes, 
metabolism and finally in behaviour. 

Morgan found that (1) X-ray bombardment speeds up mutation 
frequency about 150 times. This is the same as spontaneous 
mutation (2) Increased temperature and chemicals also increase 
mutation rate. (3) Scanning (frequent), alcohol also cause mutation. , 


Identical twins, Fraternal twins and Siblings : 


After the first mitotic division of a fertilized egg, the two 
cells may remain separate and develop independently giving rise 
to twins. The twins developed out of single zygote are known as 
‘mono-zygous or identical twins,. As they share the same 
chromosomes, the sex of both the twins will be the same. So 
they closely resemble each other in physical and mental 
characteristics. As they share the same heredity, any differences 
_ which appear at later age may be due to environmental factors. 

Sometimes two ova are released by the ovary. If both are 
fertilized simultaneously by two sperms, two individuals emerge, 
develop and grow to be twins. Such twins born out of two separate 
ova simultaneously but together are known as ‘fraternal twins or 
hetero-zygous’. Though they are born simultaneously they are 
not similar to each other because they carry different hereditary 
traits. As they share different hereditary traits, they may be of 
different sex or the same sex but will have different characteristics. 
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There will be greater differences than similarities between the 
two. Hence they are like siblings but only born together. 


‘Siblings’ are brothers and sisters born to the same parents but 
with a gap of months or years. Though they are born to the same 
parents each is different from the other in sex as well as in many 
other characteristics, because their hereditary endowments are 


different from each other. 


Siamese Twin : 

Siamese twins are identical twins, in the sense they are formed 
out of fusion of a single sperm and an ovum. They are joined at 
birth, and most commonly at the hip, chest, or head. They are of 
the same sex and same genetic make-up. This is a rare kind of 
birth defect. As it is very difficult to deliver, cesarean delivery is 
inevitable. The first such twins to receive wide publicity were 
born in Siam (Now Thailand). Siamese twins can usually be 
separated surgically if they have shared superficial tissues. If they 
have single heart or single head or some vital organ, surgical _ 
separation and survival is also very rare. 


Prenatal period : 


The duration of time between conception to birth, is known as 
‘Prenatal period’. The duration of whichis 10 lunar months or 9 
calender months. This period is divided into, (1) period of ovum. 
(2) embryonic period (3) foetal period. The ‘first period’ lasts for 
15 days, i.e., from the time of conception to the end of the 2nd 
week. The second period lasts for about 6 weeks i.e., from the , 
end of the 2nd week to the end of 2nd month. The ‘third period’ 
begins from the end of 2nd month and ends at birth. The period 
after birth is known as ‘postnatal period’. From the point of view 
of growth and development of the individual the prenatal period is 
very important and crucial. It is during this period innumerable 
developments and astounding growth take place. At no period in 
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the life span of an individual the growth is so fast and changes are 
so rapid. This period is considered to be crucial because any 
damage, injury or deficiency will have a serious impact on the 
growing individual. This will be discussed under environment. 


Chromosomal Abnormalities : 


As discussed under meiosis and 


Lip Teeth Clef palate Tongue 


mitosis, sometime due to some , 
reasons chromosomal or gene : 
mutation takes place. One such ‘ 
abnormality is "CLEFT PALATE". 
It is an abnormal fissure in the 
palate of the mouth, that is 
present at birth. It is caused by 
faulty development of the facial 
structure of the foetus. Very 
often a cleft palate is 


accompanied by a similar division 


me upper lip. called faralip™. Clat palntd occurs Hetaan Reteceiaking meu 
~In the normal development, dosenotdevelop completely ; 
separate tissues fuse together to 

form the palate i.e., upper lip and upper jaw. Cleft palate occurs, 
because the roof of the mouth does not develop completely and 


there will be a vertical gap (fissure) in the roof of the mouth 


_“HARELIP" is a congenital cleft in front of the upper lip (a cut in 
the upper lip.) The cleft may vary in size from notch to a fissure. 
The fissure (cut gap) extends across the whole lip. Usually it extends 
from the mouth up into the nostril and it can be on one side or on 
both sides of the midline. It is normally associated with cleft palate. 
This can be corrected by surgery:..(plastic surgery). 


Cleft palate and harelip interfere with the natural sucking ability 
of the neonate. It must be fed either with a bulb syringe or spoon 
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or with a long nipple baby bottle. Plastic surgery is necessary to 
repair the cleft palate. If it is not corrected by surgery at early 
childhood, it may cause speech difficulty. ates a therapy is also 


necessary to correct his speech. 


Lobster Claw : 


Lobster hand is a rare congenital deformity of the hand. Here 
the middle digit is missing. The hand is cleft, where the metacarpal 
of the finger should be. The split gives the hands the appearance 
of Lobster claws. 

Lobster claw is an inherited condition. it often occurs in both 
the hands and feet. It can skip a generation. It occurs both in 
males and females equally. The chance is 1 in 90000 babies. 

It can be treated surgically to improve function and appearance. 
Genetic counselling is given to parents who have genetic load 

It is called by different names - Lobster claw hand, Lobster 
hand, split hand deformity, cleft hand, etc. 


Polydactyly or Syndactyly : 

It is webbing between the fingeres and toes. In most cases 
the condition is inherited. It usually affects both hands and feet. 
Syndactyly of the toes does not require treatment, but fingers 
can be corrected by surgery. : 3 

Polydactylism is nothing but having « one or more extra fingers 
and or toes. It is a probably a most common abnormality of 
_ development found at birth. It occurs in about 2 per 1000 children. 

The most common form of polydactyly is a small and soft extra 
fingét which contains no bone. It can be removed surgically and 
normal appearance can be restored. If it is complex polydactyly it 
will not be repaired until the child is one year old. | 


Haemophilia ; 


It is a congenital disorder, where the blood cloting is very slow. 
Due to this condition any wound or injury even if it is a minor one, 


ed.. 


gives rise to prolonged bleeding. This individual will have a risk of 
anaemia and dangerous loss in blood volume. In addition, pools of 
blood (Haemotomas) in the tissues or joints may produce varying 
degrees of disability. Haemophilia is due to deficiency in one of 
the factors in blood plasma which helps blood clotting normally. 
Haemophilia occurs almost exclusively in males (Sex linked trait). 
It is due to genetic defect, transmitted only by women. 
Haemophilia is a blood disorder, carried by a gene on the 'X’ 
chromosome. Boys inherit this condition only from their mothers. 
This X chromosome in their XY pair is always received from the 
mother. The gene for haemophilia is "Recessive" i.e., the 
symptoms of haemophilia do not develop if the abnormal X 
chron.ssome is paired with a normal X chromosome in the cells of 
the bod . A women who carries the gene for haemophilia on one 
of her (X pair does not develop haemophilia herself. 


Down’s Syndrome : 


Down's Syndrome is also 
known as mangolism. It is also 
known as "Trisomy 21". It is 
called Down's syndrome because 
this kind of mental retardation | 
was first traced and studied by 
Dr.John Langdon-Downs and 
hence it is named after him. It is 
called Mongolism because, these 


mentally retarded individuals will 
have the features of mongolian anomaly that produces typical 
race i.e., short, broad face, round le tiga all 
head, small lowset ears, flat nose large tongue that protrudes 
from small mouth a fold of skin at the inner corners of the eyes, 
short fingers, weak muscles. The child exhibits a marked degree 
of mental retardation with an IQ of 50 or below. It is called 


“Trisomy 21", which is a medical term. It is caused by extra 
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chromosome. There are forty seven (46 +1, or 23 pairs +1) 
chromosomes, instead of 46 chromosomes (23 pairs). The defect 
is caused by an extra number -- twenty one chromosome. 

. Mangolism is associated with increasing age of the mother 
and not with the number of pregnancies. A mother between the 
age group of 35-39 has 1.5 % chance of having a mangoloid child. 
A woman of 40+ has 5% chance to have this type of child. 

This child will have congenital disorders, such as heart disease, 
umbilical hernia, bowel disorder and a chance of leukemia. 

By testing a sample of the fluid from around the foetus in the 
womb(amniocentesis), a genetist can predict whether the baby 
will be born with Down's Syndrome, so that it can be terminated. 

Mongoloid child is usually gentle and affectionate. It can be 
taught to perform routine work. 


Cloning : 


Cloning is a technique of producing one or more individual plants 
or animals or human beings who are genetically identical to the 
original plant or animal or.man. In short, it is the duplication process 

or carbon copy process. | 

Reproductive cloning means, creating a genetic duplicate of 
an existing organism. A human clone would be a genetic duplicate 
of an existing person. 

Genes are strings of chemicals that help to create the proteins 
that make up our body. Genes are found in long coiled chains 

called chromosomes. They’ are located in the nuclei of the cells in 
our body. 

In normal sexual reproduction, a child gets half of its genes 
from its mother (in her egg) and half from its father (in his sperm). 
This combination of genes is a fundamental basis for human 
variation and diversity. 

In the case of clonal reproduction all the genes of the cloned 
child come from the body cell.of a single individual. 

The best known cloning technique is somatic cell nuclear 
transfer. Here nucleus from a body cell is put into an egg from 
which the nucleus has been removed. The resulting one is 
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triggered by chemicals or electricity to begin developing into an 
. embryo. If the embryo is placed into a women’s uterus and brought 
to terms, it develops into a child. This child is nothing but the 
genetic duplicate of the person from whom the original body cell 
nucleus was taken a clone. 

“ Parthenogenesis” is an alternate cloning technique. Here, an 
egg with full set of 46 chromosomes is chemically or electrically 
induced to begin dividing and differentiating and forming into 
different parts of the body of a human child * 

There are three very different procedures for cloning. 


Environment : 


The term ‘environment’ refers to such factors, in and around 
the individual which stimulate the individual and bring about changes 
in the individual physically and psychologically. The environment 
is classified into two categories-(1) internal environment, (2) 
external environment. The external environment is further 
classified into - (a) physical, (b) social environments. Physical 
environment refers to physical stimuli which act upon the individual 
and bring about changes in the individual. For example : light, 
sound, smell, taste, touch, etc., These stimuli which are around 
him act upon him through the respective sense organs. The ‘social 
environment’ refers to socio-cultural stimuli which act upon the 
individual and bring about changes in the behaviour of the 
individual to fit into the society to which he belongs. For example 
: family, peer group, school group, customs, traditions, values, 
morals, etc. 


Internal environment : 


The internal environment refers to the prenatal environment. 
The nucleus with its chromosome. and their genes is 
surrounded by a Jelly like substance known as cytoplasm’. 
Cytoplasm is considered as an intracellular environment. This 
environment influences the genes and thereby the traits they carry. 
In fact, what the organism becomes is determined by its cytoplasm 
and its heredity. Further the cells press upon one another and 


influence their neighbouring cells chemically and electrically. This 
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intracellular environmen? has an effect on the developing 
embryo. The cells in each area will develop. into the respective 
organ. For example : the cells ina particular area develop into 
eye, and cells in the area of ear develop into ear. This 
differential development in the identical cells is due to differ- 
ent environmental influences that operate on thecells. Thus 
- gach cell forms an environment to the other cell. In this way 
growth and development depend upon the interaction of the 
parts within the organism. 


Later on when the endocrine glands develop and pour their 
hormones into blood stream. another intracellular infiuence 
is produced. These hormones greatly affect the subsequent 
development of the individual. In fact many deformities found 
at birth are the resultant of hypo or hyper activity of the 
endocrine functioning. Other chemical characteristics of the 
- -blcod.are also important in the development. In addition to 
intracellular environment, intrauterine environment like-malnu- 
trition of the mother, . vitamin deficiency, excessive alcohol. 
excessive smoking, use of drugs like-narcotics and tranquili- 
zers, chronic diseases like diabetes, tuberculosis and cancer 
will have their own effects. Certain temporary diseases like 
rubella and veneral diseases, severe and constant stress on the 
mother will also affect the development and growth of the 
prenatal infant. Consequent to this intrauterine environment 
the individual will be born with physical or mental handicap 
or both. Example, mental deficiency, cleft-pallet, born-blind — 
ness, deafness etc. will manifest in the individual, These will 
have long range effects on the individual. 


External Environment : The environment after birth is 
more complex and powerful. It involves immense variety of 
physical and social contacts. This is what we customarily call. 
the environment. The social environment includes language, 
‘customs, tradition and many cultural aspects like values, moral, 
religion etc. Further schools, community, family, peer group 
neighbourhood also influence the individual, The physical en- 
vironment involves physicai stimuli like the food we eat, the 
drinks we take, the clothes we wear, the shelter we live in. 
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Jight, sound, smell, taste etc, will have their own impact on 
the individual. 


Thus the individual from the time of conception to death is 
subjected to environmental influences. So we find that the 
continuous interplay of the heredity endowments and the envi- 
ronmental factors in determining the physical, physiological,so- 
_ cial, and psychological growth and developments of the indivi- 
dual. So man is a product of me interplay of heredity and en- 
vironment. 


RELATIVE IMPORTANCE OF HEREDITY AND" 
ENVIRONMENT 


The relative importance of heredity and environment is 
rather disputable because both heredity and environmental 
factors are equal!y important in the development of the indivi 
dual, They interactin such away that influence of each 
factor is dependent.on the contribution of the other. Any single 
hereditary factor operates differently under different environ- 
mental conditions. In the same way the environmental condi- 
tions differ in their relative influence depending upon the 
hereditary factors involved. However hybrids and certain 
abnormalities prove the jmportance of heredity. Monsters prove 
the importance of environment. 7 


Heredity : : 

Hybrid is a product of two different species which are 
similar to each other. For example: A male donkey anda 
female horse (mare) when made to mate, the offspring will be | 
mule, because the mule’s father is a donkey and nota _ horse. 
_ This happens in spite of the fact that the prenatal! environment — 

for this offspring is the same as is to normal horse. If the envi- 
ronment is important the offspring should be born as horse. 


Further some of the abnormalities like ‘lobster claw’,poly- 
dactyly (6 fingers and 6 toes) ,absence of hands and feets.squint 
eye, haemophilia (bleeder’s disease). ‘Klinefelter’s syndrome’ 
(XXY type—person appears to be male but sterile), Turner's 
synd’ome’ (XO type-Female but sterile), hyper masculanity 
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(XYY . typs—generally maie with delinquent or criminal 
behaviour) etc., run in certain families. They are due to 
sudden alterdtions in chromosomes or genes and they are 
inherited. Many ‘mutations’ occur spontaneously. This 
mutation rate can be accelerated ‘by artificial radiation’ In 
addition to inherited bodily abnormalities directly attributable 
to mutations, there are many behavioural disorders which 
appear repeatedly through generation after generation in certain 
families. For example : ‘Huntington's Chorea’ (nervous affli- 
ction—twitching or more or less widespread jerking or twich- 
ing of muscles with “mental deterioration), certain kind of 
feeble mindedness like mongolism, hydrocephaley, microce- 
phaley etc. 


e Environmentally eradteed ‘abnormalities: : 


Many abnormalities result from the defective prenatal 
environment. If the mother’s blood stream does not supply 
enough calcium, abnormalities i in the bones and teeth emerge. 
lf the mother is suffering from diabetes the pancreas of her 
foetus works excessively. Continuation of this after birth 
reduces the blood sugar of the infant so much that it suffers 
from insufficient ‘glycogen’ (hypoglycemia). If the pregnant 
woman take thalidomide (sleeping tablet) at the time when the 
limbs of the embryo are forming it results in deformed limbs. 

_ In some cases hands or feet fail to develop. If the mother is 
exposed to X ray often during pregnancy, the infant becomes 
“microcephalic, Further head injuries at birth either through 
prolonged pressure on the head during difficult labour or from 
instrumental delivery, result in ‘spastic paralysis’ (stiffness 
and impaired movement of the muscles—walking with scissors 
like gait), feeble mindedness, epilepsy etc. may occur. Severe 
oxygen deprivation at birth causes ‘anoxia which affect the 
growth of intelligence. 


Postnatal environment : 


The external environment after birth is extremely variable, 
and unrelated to the genes. No two individuals, living in the 
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same home, going tc same school have the same environment. 
“Though it appears same, their effect is different on ‘the 

development of the individual. Because they meet different 
individuals in the same environment and are influenced diffe- 
rently by the same people, they develop different interests and 

attitudes and identify with different groups-religious, political 
recreational, lingual and caste groups. As the postnatal envi- 
ronment is much variable and its effects so unpredictable, © 
makes it difficult to discover the relative influence of heredity 
and environment on psychological. development after birth. We 

_ know, that every one of us are developed out of genes and 
_ genes have no effect without normal surrounding tissues. So 

any differences either in physical or psychclogical growth and 

development are due to both heredity and environment. 

| Experimental studies on the inporanes of heredity and 
environment : | 

In order to study the relative importance or heredity and — 
environment on physique, intelligence, personality, and other 
characteristics they held either heredity or environment cons- 
tant and varied the other factor. Such experiments are limited 
and are possible only on identical twins..In spite of the avai- 
lability of twins, the environment will not en ay same 

psychologically. ' 

. Studies are made on relative importance of tieredity and | 
environment in the determination of physical and: pychological 
traits. For ail those. studies idenntical les fraternal twins 3 
and siblings are used. 

. Newman, - Rreemen and Helzinger have made a pe: on - 
the role of heredity and environment on ‘height’. They studied 
62 pairs of siblings, 52 pairs of fraternal twins, ‘and‘50 pairs 

of identical twins. They were all of the same sex, The corre- 

lation coefficient in height among siblings was 0.60, among’ 

- fraternal twins it was 0.64 and among identical twins it was 

. 0.93, The above resuits reveal that (a) similarity in height is 

_ Maximum among identical twins but not exactly alike. (b)whe- 
. reas fraternal twins are less alike and (c)in siblings the simi- 

larity is still less. (d) It is also clear that there is not much of 

difference between fraternal twins and siblings in the magni- 
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tude of correlation because. fraternal twins are no more alike — 
genetically than siblings. Soone can conclude that physical 
height is largely determined by one s heredity. 

The same authors have worked out correlation on intelli- 
gence test scores for 50 pairs of identical twins, 52 pairs of 
fraternal twins and 384 pairs of siblings. The correlations obtai- 
ned were 0.88, 0.63 and 0.53: respectively. From this it is © 
clear-—(a) that there is similarity between identical twins in : 
intelligence than the other two groups, (b)similarity is feast in 
the case of siblings, (c) though heredity plays a predominant 
role in determining intelligence. Environment also plays its role 
to some extent, That is why the correlation is 0-88and not 1.0 
with identical twins. (d) The role of heredity in the determina — 
tion of physical height is greater than its role in determining 
psychological trait like intelligence, (e) The influence of envi- 
ronment is greater in the case of fraternal twins and siblings, 
than identical twins (f) The environmental influences are more 
alike for.identical twins than for. fraternal twins or siblings. 
The reason being the identical twins look. and dress alike, and 
spend more tima together, than fraternal twins and siblings. 
‘Further parents, teachers. and others also treat the identical 
twins alike. | vie 

From other studies on identical twins reared apart, itis 
found-(a) they resemble each other more closely in physical 
_ characteristics than fraternal twins or siblings reared in the 
same environment. (b) They are slightly less alike in height 
and weight than identical twins reared together. This reveals 
that environment has little todo with such physical characteri- 
stics (c) Even in intelligence separated identical twins are 
more alike than fraternal twins reared together, but less alike — 
than identical twins reared together. (d) The resemblance is less 
between pairs of reared apart identical twins in intelligence, 
than in height and weight. as ay fareengae 

In one study H.H. Newman has reported a case study of 
identical twins reared apart. Paul C and Paul O were separa- 
ted at second month. Paul C livedin a small town up to 13 
years, another 2 years in a larger town and finally in a medium 
sized city, He completed high schoo! at 18th year and then 
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tnok up some business courses while working. His brother 
Paul O was adopted by a telegraphic operator, He moved from 
place to place with his foster father mostly in rural environ- 
ment and.completed high school at 18th year. After less than 


- an year in the college he discontinued and became an assistant 


_ post master. When these twins were tested by inte!ligence 
tests at the age of 23,the difference in |Q was only 2points. This 
small difference may be due to the facts— (a) common heredity 
and (b) study in somewhat comparable school. Whereas 
among other twins who had different educational opportunities, 
the differences in IQ. ranged up to 24 points. Their study also 
reveals that even in persons of same heredity the difference in 
educational opporunity produces significant differences in the 
performance on intelliegnce, significant? differences in the 
intelligence among the twins there were also larger differences 
in-personality make up. _ 

Munn finally states that identical heredity makes indivi- 
duals very much alike in physique, some what less alike in [Q 
and still less alike in personality. With respect to !Q and 
perecpalty; the effect of environmental differences is relatively 

arge. 

‘In another tidy ‘Richard and Raymond’ who were identi- 
cal twins are quoted as an example for the importance of 
heredity on intelligence. When Richard was one month old he 
was adopted by a truck farmer, As the foster father moved 
from job to job Richard was forced to attend different schools, 
Raymond on the other hand was adopted by a. physician 
_at the age of 14 months. As his foster father was an upper 

middle class man his home environment: and schooling were — 
_ superior to those of Richard, When these two. childern were 
assessed. by intelligence tests at the age of 10, the differences 
in their 1 was only 1.0 Richard’s {Q was 105and Raymond’s 
1Q was 106, in spite of wide'differences in the environment of 
hese children. s 

In another.study on the la of different groups of children 

the following correlations are obtained. 


(1) Identical twins reared together ‘= 0.85 
(2) Identical twins reared apart . _ £220.70 
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(3) Fraternal twins reared togethe: r= 0.64 
(4) Siblings reared together r=. 0.50 
(5) Father-child and mother-child r0.50 


The above correlations indicate—(a)some heredity compo- 
nents in intelligence, (b) the difference in the correlation 
between the identical twins reared together and reared apart 
indicates the influence of environment. 

The research evidences are there to show that whatever 
their origins be, the similarities of identical twins tend to, 
persist throughout lire. Similarities include traits like loss of 
strength in old age, thinning and greying of hairs, configuration 
of baldness, the type and extent of defects in eyes. ears, 
teeth and finally in intelligence. 

Kullman (1938-1983) used twins, to study genetic factors 
in mental disorders and found-{1) if one member of a pair of 
identical twins develops schizophrenia, the chances are 86 in 
100 that the other will also develop schizophrenia. On the 
other hand with fraternal twins, the chances are 14 in 100 to 
get schizophrenia. Regarding manic-depressive psychoses, the 
chances with identical twins are 90 in 100 and in fraternal 
twins the degree of concordance is significantly lower. With 
these conclusions,the author says such high incidences among 
identical twins are not only due to predisposing heredity 
endowments but also they are subjected to more or fess 
similar stressfull situations than fraternal twins and siblings 
which precipitate the onset of the above disorders. If they 
a brought up in different environment, the chances are 

ess. 

Number of studies are also made by Burks (1928), on 
‘foster children’ to know whether their intelligence resembles 
foster parents or biological parents. One study reveals—(1) that, 
adopted children resemble their biological parents in_ intelli- 
gence to a greater degree than resembling their foster 
parents. This study stresses the importance of heredity. But 
recent studies have shown—(1) that adopted children tend to 
resemble their foster parents more than their biological parents 
in intelligence because they live fonger with foster parents. 

It is generally accepted tiiat physical traits like net and 
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eye colour, body build and blood type are genatically 
determined. Though it is difficult, attampts are made to study 
psychological characteristics like intelligence, emotionality, 
aggressiveness etc.As it was difficult to contro! many variables 
j2 human beings most of the studies are made on animals. 
They have followed two main methods: (1)selective breeding 
(2) observing psychological traits in different Strains, breeds 
or species. 


Heredity and Environment on Personality : 


Genes not only play a role in determining traits, but also 
play significant rola in determining personality.. (Also see 
chapter on personality in part-2 of this book). People who 
share more genes will have more resemblence in character, 
attitudes and interests. Personality differences appear in early 
infancy in their temperament. Temperament includes moods, 
activity level, emotions and the variability of each. Identical 
_ twins are more alike in temperament than fraternal twins and 
siblings. Even when they become adolescents and.adults they 
indicate maderate degree of similarities in personality traits. 
Their scores on personality tests have high correlation of 0.50 
compared to correlation of 0.25 of fraternal twins. Some 
specific traits like ‘‘Introversion—Extroversion’’ will have 
_ definite genetic basis. However the contribution of heredity - 
to personality is less than its contribution to intelligence. 


Studies on the inheritance of personality comes from 
jdentical twins who have not been raised together. At Mennb— 
Sota university a major study was made on pairs of identical 
twins who were reared apart. They assesed the ‘similarities — 
and differences’ on a wide variety of physiological and 
psychological measures of identical twins (Holden—1980). 
Although the data was not fully analysed, the results revealed 
interesting things. 

Thomas Bouchard and his colleagues located and studied 
23 pairs of identical twins from many parts of the world. 
Some were separated at an average age of six weeks. Some 
are raised in similar environments and some in totally different 
environments. Many had little contact from infancy. Some 
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met eachother for the first time as iti at an airport. 


Each pair of twins undar went eight days ° of individual 
testing. They were given a battery of tests—physiological test 
of brain waves, heart function, alergies and other ‘reactions. 
Also psychological test of interest, values, phobias and ‘tests 
ot intelligence and abilities. Many tests. were also repeated 


during those eight cays to assess a. given factor at different 
times. : 


The twins showed aro icing similarities—@) highly cor 
related IQ scores, (b) Some of their life histories were full 
of similarities i.e. given similar names to their children. ) 
(c) Some pairs have evel married and divorced':in the same 
way. (d)One pair though ‘brought up at different countries, and 
led different lives, they shared e host of idiosyncrasies” such 
_ as flushing toilets before using them, reading. magaziné from 
back to front, fidgeting. with other peoples jubber band 
and dipping buttered toast in coffee. ~“(e) They. had very. 
similar profiles on MMPI. (fy. A pair: of British housewives met. 
- atan airport, but each one was wearing ‘seven. sings, . ‘two: 
bracelets on one wrist, a watch and bracelet. on the other . 
hand. (g) One pair suffered suspected heart attack at the same- 
time, (h) Another pair developed diabetes at the same time 
_ (i) Brain waves of twins were similar in most. ‘cases. (j) Their 
abilities and interests were also similar. (k) Twins share 
phobias and tended to have similar emotional styles. All these 
things suggest thet genes may have a subtle, imperceptible 
influence on many aspects of human individuality. ae 


H.J. Eysenck proposed that traits related to. his jintrover— “4 
sion- extroversion type of dimension are linked to inherited cha- 
tacteristics of the “‘reticular formation’’. This part of the 

brain influences an individuals ‘level arousal’*. So Eysenck 
believes that introverts inherit more of a tendency to be arou- 
sed, “revived up‘‘than do extroverts. Introverts have a basic 
- needto inhibit or “dampdown’’, their arousal. So introverts 
tend to avoid extreme excitement, seek out calm, and quiet 
conditions. They shy away from activation caused by social 
interaction, On the other hand. extroverts - genetically 
predisposed to be “‘underaroused”’ and are attracted to excite- 
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ment and social interaction. Test of ‘introversion- extroversion 3 
do show fairly strong evidence of heritability. — 

Apart from similarities in their test scores identical twins 
show aremarkable number of subtle behavioural similarities. 
Even when they are reared apart, they tend to laugh alike, 
smoke similar number of cigarettes per day and show. similar 
nervous mannerisms. From all these we may infer that genes 
may influence personality in more diverse and dramatic ways . 
than most of us think. 
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- ” CHAPTERIV - 


Sensation-Attention- 
Perception — 


- 


Introduction : ! 
The physical and social environments with their inherent 
nature draw our attention to them. ‘When any-stimulus is 
_. attended to by the respective sense organ, it releases neural 
jmpulses.The encoded information about the object in the form 
of neural impulses constitute sensation. Interpretation of 
sense impression is perception. Thus these three functions 
are interelated. They provide knowledge of the environment, 
so that the organism ¢an act appropriately to adjust to the en- 


vironment. So to understand behaviour we have to know these 
interelated functions. - | 3 


& 


y 


Nature of Sensation : 


It is a fact known to all of us that se 


gateways of knowledge ot world around 
do€és not 


reality, 


nse organs, are the 
us. This knowledge 
Come to us straight away from the object or cbjective 
The stimuli or the stimulus from the object, stimulate 
or impinge the receptors of the concerned sense organ. Those 
receptors after being Stimulated, release the neural impulses 
(encoded information). These neural impulses are transmitted 
to the concerned Part of the brain. The Part of the brain which 
“receives the neural impulses, decodes and interprets the im- 
pulses, correctly. This gives the knowledge of the object 
timulating, Thus the sense organs keep us aware of the stat ¢, 
of affairs in our environment, be it internal or external, physicay 
Foren uhe knowledge of the world around. is very essentia — 

US to adjust to it effectively and efficiently. | 
Psychology : oft 
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| The stimulus mentic above is anything inside or 
outside the body which initiates activity of some kind. The 
-Sensory stimuli are those which activate the sense organs. 
There are certain stimuli which: fail to stimulate us and hence 
we will not be aware of them except through some sensitive 
instruments. The effectiveness of the stimulus depends upon ° 
the nature of the Stimulus, the sensitivity of te sense organ 
and the mental set of the individual. 
A stimulus which is sufficiently strong enough acts upon 
‘the receptors of the concerned organ and make them release 
neural impulses or electrochemical waves. These neural impul- 
ses constitute encoded imformation about the stimulating 
object directed towards the brain for decoding and interpreta— 
. tion, so that the individual. becomes aware of it. So sensation 
Is nothing but the encoded information about the object or 
the objective reality which is in the form of neural impulses. 
The sensations vary in number, intensity,extensity and quality. 
There are many kinds of sensations as thare are sense organs. 
It was believed that there are five kinds of sensations such as, 
visual, auditory, gustatory, olfactory and cutaneous sensations, 
Now it is found from investigations that there are-three more 
_ sensations such as kinaesthetic, static and organic. Each sen- 
sation has its own sense organ. A brief account of each sen- © 
-. sation is given in this chapter. 


Steps involved in Sensation 

_ There are four essential steps involved if sicadlation is ta. 
lead to sensation. (Floyd L. Ruch, 1970). ;: 

(1) Stimulus must be applied internally or externally. A 
stimulus is some kind of radiant, mechanical or other energy 
| which activates the receptors of the concerned sense organ. 

' (2) Tha stimulus must stir certain ‘receptor celfs or nerve 
endings into activity.. Usually a receptor cell is activated only 
bya particular form of energy. Ex :- visual. receptors. are 
stimulated by light waves, auditory receptors are stimulated 
by sound waves and so on. | | 

(3) The neural impulses released must travel from the 
receptor cells to brain through nerves. 
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(4) Activity must be aroused In the sensory e75a8s ot the 
brain producing conscious sensations. Each sensory activity 
has its own special area in the cerebrum or brain. 

if any one of these four steps is missing there will be ‘no 
sensation at all. 


- Characteristics of Sensations : 
The sensation whether it is visual or Aidhory or squitatney 
or any other form has certain fundamental characteristics 


common to all. Some of them are ; ‘Boring, asics and sd 
1963, Geldard, 1962). 


(1) Sensation is 2 change. brought about inus by a 
stimulus. We may call it as stimulation. It makes us aware Of — 
certain facts either in the world outside or within us. They 
come in the form of air waves, light waves or heat waves etc. 

(2) For sensation to be effestive it must possess some — 
amount of intensity. tt should not be very faint. or very intense — 
For ex : a very faint sound may not be heard or very faint light ~ 
may not be seen. On the other hand if itis very intense beyond — 
certain limits it gives rise to some other experience: than what — 
it has to. For ex ; sound of very high intensity. causes painin. 
the ear instead of causing the experience of sound. | ‘ 

(3) The point below which a sensation has no effect is 
-known as /imen or lower limit. The point above which it. ~ 


becomes painful is known as upper limit. In between these 
-two limits there are many sensory intensities. 


(4) The upper and lower limits are also known as the 
threshold. The stimulus which is below the threshold cause | 
_nhoresponse. It is known as subliminal stimulus. Two or — 
more subliminal! stimuti, combining together, may produce a | 
single strong reaction. This phenomenon is known as the | 
summation of stimuli, 

(5) Latency Period; \tis thetime that lapses between 
the.stimulus presented and the responses shown. The stimulus | 
takes a certain length of time i. e.. roughly 0.005 seconds to 
_ 0.1 sscond to arouse a sense organ. Then it takes time to | 
arouse nerve fibres that lead tothe brain. Further, the ‘brain 
connections, the motor nerves, and the muscles also takes 
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time to respond. Thus there is bound to be lapse of time bet- 
ween the awareness of the sensation and consequent initiation 
of action. Usually the response and the stimulus appear to take 
place stimultaneously but there is always some lapse of time 
which is known as latency period. This can be measured by 
reaction time apparatus. ny 
(6) Duration: \f a stimulus is to be effective it must be 
presented for a certain length of time. It should be neither too 
short nor too long. If it is too short, itdoes not act upon the. 
sense organ effectively and produce the desired sensation. If 
it is too long the concerned sense organ either gets fatigue or 
there will be adaptation in the sense organ. And hence there 
will be no sensation and no response. For ex : continuous 
presentation of an odour or sound for along period causes 
-"Negati 2 adaptation and will not provoke the expected res- 
ponse erie aha, a 
(7) Extensity; Extensity fefers to the amount of space that 
the stimulus occupies, : Infact many sensations will have ex- 
tensity. Bigger stimulus occupies larger space and smaller 
stimulus occupies smaller area. Example : Hot water bath 
occupies larger space in the skin and a pin prick occupies 
smaller space in the skin. High intensity of sound occupies 
larger area of the basilar membrane, and low intensity occu- 
pies smaller area of the basilar membrane. | 


8) Quality : Every sensation has quality in addition to 
quantity. The quality tells us the kind of sensation and the 
quantity refers to the amount of sensation. For example : two 
colours of same saturatron value and brightness value may 
still differ in colour. ‘Similarly tones of different instru- 
ments though they are equal in intensity and frequency of 
sound waves differ in their tonal. . quality which are easily 
distinguishable. | 7 . 

Thus sensation whatever be the modality they belong to 
have some common characteristics. ; 


Differences between Sensation. and Perception : 
Normally sensation and perception are two aspects of a 
single process. We can only “think’’ of them separately but 
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cannot ‘‘experience’’ them separately (Rex & Margaret Knight) 
itis rather difficult to understand the differences bet ween 
sensation and perception because the two.are inseparable and 
always go together. The difference can only be discussed at 
theoretical level. However an effort .is made to show the 


_ differences between the two. | 

1) “sensation” is an experience, that an individual will 
have, when his sensory area is stimulated by coded naural 
impulses (message), which are transmitted by the given sense 
organ to the concerned sensory area through the sensory 
nerves as and when the sense organ is stimulated by either 
external or internal environment. Whereas ‘‘Perception”’ is 
interpretation.of the sensory experience by the association 
area of the cortex in collaboration with sensory area, and in 
the background of the past experience, present mental and 
physical states of the individual. : : 

2) Asensation begins with the stimulation ofthe sense 
organ and ends with the interpretation of the sense experience 
perception. =| Sais saldihen 7 

3) A sensation by itself cannot bring about the experi- 
-ence of an object, I!tis the psychological processes which 
interprets the sensation,, gives the knowledge of the objects | 
‘preception. | Bae von a 

| 4) ‘pure sensation” is a primary passive mental process, 
which is the resultant of the external stimulating energy, 
whereas ‘‘perception”’ is an active process of grouping and — 
organising the sensory experience and its interpretation in the . 
background of past experience. AS 
5) A sensation by itself cannot give us complete and 

meaningful experience and it cannot independently lead to. 
_ perception. {In addition to sensation a number of symbolic 
processes like images, memories, revival of a past experiences. 
etc. together cause perception. In short the activity of conve- | 
rting a sense impression into awareness of some meaning- 
ful situation is called perception (Mrs M. s. Warthy/1968) 

6) The sensory information merely provides ‘’raw data’’.. 
The data then combined with previous information and with 
thought processes to create the world we actually experience — 
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--parception’. (Morgar: afc ing, p. 336) 
As William James puts it “‘part of what we perceive 


comes through the senses from the object before us, and 
another part — always comes out of our own head” 

Boring, Langfeld and Weld puts it thus (P. 250) : ‘’sense. 
organs send messages to the brain through nerves. When 
these messages merge at higher centres of the nervous system 
organize themselves and modify one another through intera- 
‘ction and associations, cause ‘‘perception’’. If this message 
remain isolated and apart with no mutual influence become 
“Sengetion: 3 | 
: Visual Sensation : | 
Light is ‘composed of electromagnetic waves. Those 
waves are nothing but radiant energy emanating from a source 
ultimately from the sun. This energy faces various matters, 
and is affected by them in a numbér of ways. For example : 
some objects slow down, some refract, some absorb and 
some reflect this energy. When It enters the eye it becomes 
a visual stimulus. 


Human eye reacts to oe waves ranging in 
length from 400 to 700 milimicrons (mu) The waves, which 
are beyond these two limits fail to excite or stimulate the eyes 
of human beings! Though our visual receptors are sensitive to 
the above range of wave lengths, they are not equally sensitive 
to all parts of the visual band. The maximum visibility ranges. 
around 550mu and it is minimum near 400mu and 700m u 
Purkinje Phenomenon . ; % 

The sensivity of our eyes to different regions ‘of the 
spectrum changes from day to night. During the day our eyes: 
‘are maximally sensitive to wave lengths around 550mx and at 


night they are sensitive to the range around.51 omp. Thus the 


point of maximum sensitivity shifts slightly towards the short 
end of the Spectrum from day to night. Naturally thereis a 
change in a relative brightness value of different colours. 
For example; Red and orange are bright inday light become 
dim at dusk or at night, whereas blue and violet are dull in 
the day light become bright at dusk or at night. This shift in 
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the brightness value of colours is known as Purkinje pheno- 
menon because | it is Puri inje a Czech physiologist who. 
demonstrated this change over in brightness value of colour - 
vision from day to night in 1825, (Whittakar 1970). To demo- 
nstrate this phenomenon, take twocolour bits- -one red and 
another b/ue. Look at these two colour bits in the day light. | 
Red appears very bright and blue appears dull. See the same 
two colour bits atnight, red appears dull and blue appears 
bright. Similarly yellow and green show the shift in brightness 
value from day to night. This shows that the aye isa selective. 
receiver. It is more efficient at perceiving some colours than 
others, and this selectivity changes at uA 2 levels of 

light. 


Colour vision : 


The colours we see are not inherent in the objects, but 
depend upon the wave jangth which stimulates our eyes. So 
the colours perceived are only a sensory experience or visual . 
stimulus. Whatever be the interpretation of colour vision every ~ 
colour has three visible aspects viz Hue. (Red, green, blue. 
yellow and so‘on). Brightness (how light or dark the colour is) 
and saturation (how rich or deep is the colour). These visible 
aspects are related to three physical properties of electro- 
magnetic radiation. Hue or the colour depends upon the wave 
length of the light. So changes in the wave length causes 
change in colour vision. Red has the longest wave length, 
voilet has the shortest wave length, and green has medium 
wave jength. Brightness of a colour depends upon the 
energy of the amount of radiation that light waves carry. If 
the energy is more, brightness is more and if the energy is less 
brightness is also less. Saturation or Purity or Richness of the 
colour depends upon homogeneity cf the radiation ij.e., the 
_ number of wave lengths combined or put together. So the 
increase in the number of same wave longing increases the 
saturation value of the colour. 
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Colour Solid 
. Colour gle Of pyramid is a schematic presentation 
of the  interrelationship 
among the three qualities 
of a colour. Inthe colour 
solid the different hues — 
- found in the spectrum are 
represented around the 
- central axis. Saturation is 
represented on the border 
' of the circle or on the 
periphery. Brightness Is. 
represented by a line run- 
ning through the centre of 
the solid from white to 
black with neutral grey at 
ie , the midpoint. As the satu- 
Figure 16: Colour Solid ——s ration value of the hue 
‘increases it moves towards 


the edge of the circle. Then it appears to be“highly saturated - Ne 


colour, On the other hand as the saturation decreases, the hue 
moves towards the central axis. In the same way as the bright- 
ness vaiue of the hue increases it moves towards white and as 
brightness decreases it moves towards black. In other words 
_ as the brightness value reaches the maximum point, the hue 
becomes completely white and the decrease in the brightness 
to the minimum makes the hue black. If all the hues which are. 


on the periphery move towards the central axis they become — 


neutral grey. Thus the colour solid explains the interrelation— a 
ship of the three qualities of any colour. 


Colour Mixture 


There are only four colours which are pure and primary. fe: 
They are called psychologically unique colours. They are red, 
green, blue and yellow. All the other colours are mixture of 
these four primary colours in different proportions. Colour. | 
mixing can be made with the help of colour mixing apparatus. | 
In colour mixing we find three laws (Munn-1966). They are : 
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(1) Mixing of two complementary colours in a certain 
. proportion produces the neutral grey. The brightness value of 
this.resultant grey will be in between the brightness value of 
the two colours mixed. Ex: Red and green mixed together 
give rise to grey. Similarly blue and yellow mixed together 
also give rise to grey. _ Here red: and green are. complementary 
colours. Similarly blue and yellow are complementary colours. 


(2) Mixing of two non-complementary colours in a cer- 
tain proportion gives rise to a third colour whose brightness . 
and the saturatian value is between the two colours mixed.Ex;: 
Red and yellow when mixed together give rise to orange 

colour and Red and blue give rise to purple. 


(3) The mixture of mixtures of the complementary colours 
- also give rise to grey; whose brightness is the average bright- 
ness of the total mixture. Ex ‘ Red and green, biue and yellow 
when mixed together give rise to grey of average brightness. 


The, painter, artist, textile. industry and others who are 
interested i in sotour opel ante make use of these pimis 2" 


Colour Weskness and colour Blindness 


Some are very poor in distinguishing different hues and 
different shades of the same hue. They can bé classified into- 
(1) colour weak and (2) colour blind. Those who have co/our 
weakness can see various colours but have difficulty in distin-— 

guishing the hues of different shades. For example : rad, ma- 
" genta, maroon etc. They perceive all these colours only as 
red. The colour blind people fail to perceive colours. ‘ These 
_ people can be classified into two subgroups viz (a) Totally 
colour blind (b) Partially colour blind. The totally colour blind 
people fail fo perceive any colour. All colours look grey with 
different degrees of brightness. For the the hues on the 
spectrum are equivalent to a series of grey. It is onthe basis 
of the brightness differences they differentiate colours. Such 
people are very rare. Whereas partia//ly colour blind are more 
among colour blind people. They are either red blind or 
green blind, or red green blind or blue blind or yellow blind 
or biue-yellow blind. Generally red-green blind are more in 
number than blue-yellow blind. Red-green blind confuse 
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red and grees wien the brightness value of both is held cons— 
tant. So also blue and yellow blind confuse one for the other - 
when brightness is held constant. 3 

Colour blindness is an abnormality and it.is a sex linked 
trait mostly found in men. This colour blindness is attributed 
to some defect in the cones or in their -neural . connection: 
There are many tests of colour blindness, but the most popu-— 
lar and convenient is the Ishihara colour. blindness test. The 
other colour blindness tests are—(1) Colour mixing test. (2) 
Spectrometer test, (3) Stilling’s pseudoisochromatic tables 
(4) Holmgren’s wool-test. (5) Edridge-Green lantern test, and 
(6) Nagel cards. | eee btn 

Ishihara test has 38 cojour plates’ of- colour patches of 
which 25 plates have some numerals and 13 plates have some 
out lines to be traced by the individual. The latter 13 plates 
are to be used only when the individual fails to read number 
_ of the first 25 plates. If an individual reads 17 or more plates. 
correctly the colour vision is said to be normal. If 13 or less 
number of plates are read correctly the colour vision is said to 
be deficient [Ishihara colour blindness test-manual’] Colour 
blindness test is used in the selection of pilots, drivers, signal 
men and employees for textile industry, pigments factory etc. 


~ 


Blind Spot : 


Blind spot is a small area in each eye which is completely 
blind. This area is completely free from rods and cones and 
hence it is not sensitive to visual stimulation. It is located in 

the place where the optic nerves leave the retina to the visual 
cortex. The area of the blind spot is 1.5 mm. in diameter. 
It is located about 12°—15° to the nasal side of retina and 
almost in the horizontal plane (Boaz 1968). Under normal 
conditions we do not experience the blind spot because what 
is missed by one eye will be covered by the other eye. How- 


ever the existence of blind spot can be demonstrated by using 
perimeter. 3 Tee 


‘Retinal zones and colour zones 


The field of vision is the total area perceived by the retina. | 
It extends vertically 100° and horizontally 145°, . The retinal 
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zones can be roughly divided into three zones—(1) inner zone 
(2) middle zone (3) the outer zone (Seashore C. E—1927). 


- The innerzone is the foveal region wherein cones are 
thickly distributed. Hence it perceives both the colours and 
colourless sensation. Being the area of clearest vision, ici and 
green colours are preceived. 

The middle zone is next to the inner zone which is sensi- 
tive to blue and yellow but blind to red and green. The outer 
_ zone is completely colour blind andit perceives only grey. So 
any colour that stimulates this area will be perceived as grey’ 


Thus we find that the red and green areas are the 
narrowest of all and they are in the foeval region. Of these 
two colour zones red zone is wider than green zone. Again in 
the middle zone the blue zone is wider than the yellow zone. 
These colour zones vary with the illumination, brightness and ~ 
_ saturation of the colours used, size of the colour bits. used, age 
of the subject, diseases etc. These colour zones of the retina 
can be mapped by using perimeter and colour bits. , 


Afterimage : 


Afterimage is the after sensation experienced by an indi— 
vidual for a very short period soon after the cessation of the 
stimulus. An after image is apparently the same as original 
sensation caused by the stimulus. The after images are mainly 
of two types—(1) age he ae images and (2) nagative after 
images. 

Positive after images are due to continuation of the rece- 
ptor and neural proceses even after the stimulus ceases. These - » 
images will have the.same colour and brightness as the origi- 
nal stimuli. They last for a few seconds and are seldom expe- 
_fienced in every day life. This can be demonstrated as follows: 
Look at the sun for some time. then Immediately turn your 
head and look at a blackboard or black surface. fis will 
gee the same bright sun for some time. 

: When the positive after image of the sun disappears, nega 
tive after image takes its place. This after image is comple- 
mentary to the original stimulus in both colour and brightness. 
So, if the original stimulus is bright yellow, the negative 
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after image is dark blue. 

- The after image, whether it is positive or negative eco: 
nds upon the intensity, brightness and duration of: the origi- — 
“nal stimulation. In every day life after images go unnoticed 
because the intensity and duration of the original . stimulation 
will not be sufficient to produce pronounced ” after images 
After image can be demonstrated by — wallin’s after i image 
_ cards. we. 
Contrast Phenomena : 

it is a tendency éur the sensation of any ouneur to induce - 
the sensation of its complementary though the complementary 
stimulus is not actaully present. This fact is evident in the — 
phenomena of successive and simultaneous conrtast. _ 

Successive contrast : \f we fix our eyes on a. coloured 
patch for about 20 seconds and then’ turn our eyes to the 
_ white or neutral grey surface we see a patch of the same shape_ 
and size as the original, and of the complementary colour. 
This secondary patch is known as negative after image. So- 
negative after image.is often referred to as an exaample of 
successive contrast. This phenomenon is probably due to 
retinal fatigue. ie 

Simultaneous contrast : \f a small piece of neutral grey _ 
paper is placed on any coloured background, it usually appe— - 
ars faintly tinged. with the complementary colour of the. back e 
ground. Ex; the grey bit on the red appears slightly greenish “4 
_ andon yellcw background it appears slightly bluish. The — 
simultancous contrast effect is usually seen immediately, if _ 
it is seen at all, bui no prolonged staring is necessary. The 3 
cause for this phenomenon is unknown. However, this phe— ~ 
nomenon has practical value. It is often used in stage light- | 
ing. Yellow light at the edge of the stage makes grey sha 
dows to appear bluish and make blue objects more blue. Simi- — 


larly artists and .dyers make use of the principle of this phe- 
nomenon, 


Light and dark adaptation : 


In the light, our eyes become light snes and in the 
darkness they become dark adapted. When we enter a movie © 
theatre during the day time the whole thing looks dark and we | 
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find it difficult to se: svound. After a short time in the thea- 
tre we begin to adapt to the darkness and so everything grad- 
nally becomes visible. So the process by which the-eyes 
get prepared to see things in the drakness is known as dark - 
adaptation.When the eyes are adapted to darkness, we do not 
see the colours, because the rods take over charge of the: 
vision from cones. This change over from cones to rods: takes 
some time. Dark adaptation takes more time than light ada 
ptation, : | a 

On the otherhand, adaptation of our eyes from darkness 
to sudden light is known as /ight adaptation. After staying 
in the darkness for an hour or two, if we see bright ‘light su- 
ddenly we feel to be blind fcr a moment, We cannot open 
our eyes and see any thing. Within a few seconds the dazz— 
.ling light or the glare disappears and our eyes adapt to the 
fight and see things. If the change in the brightness of the 
light is great, in addition to the dazzling effect of the fight we 
experience pain. This flight adaptation is quicker than dark 
adaptation, because the cones take over charge of vision from 
rods quickly. 


Visual acuity ; 


Visual acuity is the ability to perceive or see the fini de- 
tails and to perceive the differences in the two impressions 
which are very close to each other, The acuity is at its best 
in the fovea “and becomes gradually worse as the image moves 
_ towards- ‘periphery. Itincreases with the amount of light, 
nearness, orientation, colour of illumination etc. Visual acuity 


can be measured by finding out how small an object can be 
seen ata given distance or how great a distance a given 
object can be seen from, This test is very useful! for the. sele- 

ction of employees for watch factory, . electronic equip— 
ment factory etc. . 


Visual Space Perception : . 
; Perception of size; position, distance ana depth of an 
object or objects is technically known as space perception. 
These aspects or attributes of an object are perceived in terms 
of different visaul cues. Some of them are physiological and 
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some are psychological.We judge the size of an object in ter— 
ms of the magnitude of the retinal image, its relation to other 
objects and our knowledge of the object. The sizeof an ob- 
ject, within certain distance, appears to be the same, in spite 
of the decrease in the size of visual image. This phenome— 
non is known as size constancy or perceptual constancy. 
Similarly, we experience colour constancy, shape constancy. 
Location constancy, illuminatlon constancy and brightness 
constancy. are discussed under perception. The perceptual 
constancy depends upon the visual acuity. Within the limits 
of acuity’ the size, shape and colour of an object appears to 
be the same, though the retinal image changes in its size, sha- 
pe etc. with distance. This is because, the perceptible 
difference inthe retinal image is beyond the comprehension 
limits. The object beyond the distance of constancy appears 
. small corresponding to the size of the image. Apart from 
the retinal image, the context is also an important factor in 
the judgement of size..’ | 


Depth and Distance : 


-Generally the pictures we see are two dimensional. In 
the sense they have length and breadth but not depth. The 
factor of depth refers to third dimension. The object we see 
_ In reality or the persons and animals-we see, have depth- in - 
addition to length and breadth. The perception of depth is 
possible because of retinal disparity, In the sense, tha hu- 
man eyes which are located in the front at a fixed distance 
_ get slightly two different impressions of the same object simul _ 
taneously. That is, the right eye gets the impression of the 
‘tight part of the object and the left eyes gets fhe impression 
of the left part. These two get slightly different impressions 
of the object: which stimulate the visual cortex simul- 
~ taneously will be interpreted in such a way, that the indivi- | 
dual experiences depth. The perception of depth depends 
upon the factors like maturation of the concerned nervous 
system, the concerned structure, learning and accommodation 
mechanism of the eyes. 

The Perception of the distance is correlated with retinal 
image and the ge ceponding neural impulses transmitted to 
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the visual cortex. So we neither perceive depth nor the dis- 
tance but it is only a reaction of visual cortex to the pattern 
of stimulation. The perception of depth and distance depend 
upon many psychological and physiological cues, maturation 

and accommodation of our eyes. | js 


Psychological Cues : < 

The psychological cues are effective whether we see 
through one eye or both the eyes. The monocular and: bino- 
cular cues which are correlated with retinal image, aid perce- 
ption of depth and distance. Some of the cues correlated 
with retinal image are—size of the image, interposition, linear 
perspective, aerial perspective, shadow and relative move- 
ments (Boring. Langfeld and Weld 1963) 


(a) Size of the image: The retinal image is large if 
the object Is near, and small when it is far away. If the 
object is beyond the limits of constancy, the factor of consta- 
ncy does not operate. On the basis of the size of the image 
we perceive the distance. Infact it presupposes the know- 
ledge of the actual size of the object. Bye 

.  (B) Interposition: This refers to.contour lines of the 
overlapping objects. The object whose contour line is conti- 
_nuous at the point of overlapping is perceived as closer and 

object whose contour fine is lost or covered ‘at the point of 
overlapping is perceived to be away. | } 
. (c) Lineer perspective : The decrease in. the size and 
_separation of objects when they are at longer distance is often | 
used by artists to represent the distance in ‘the picture. The 

lines converging as the horizon is approached gives the im- 
- pression of longer distance. Ex : The space between the rail 

way lines appears to decrease with the increase in distance. 

(d) Aerial perspective : The object which is near app- 

ears with more details. The one.that fs away: appears with ~ 
- less details. Sothe loss of details in an object or loss of 
clarity in the perceived details of an object due to fog, smoke 
or air through which it is seen is a cue for the perception of 
distance. Ex :perception of a hill from near appears with more 
details and from far away appears with less details. 
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(e) ‘Shadow : Shadow isa depth cue. Light and sha- 
dow reveal the depth of an object. Shadows are of two 
types— (1) Attached shadow, (2) Cast shadows, /f the sha- 
dow of an object falls on another object nearby, it is known 
as cast shadow. Ex : The shadow of a tree falls on the grou- 
nd or on another object nearby. This reveals the spatial rela- 
tionship between the objects. On the other hand, if the sha- 
_ dow of a part of an object falls on the other part of the same 
object it is known as attached shadow. Ex: The shadow oi 
the nose falls onthe face and gives the impression of depth. 
This principle is used by an artist to ee out the bibabise 
of depth in his pictures. 


(f) Movement: The relative movement of einey is an 
important cue in judging the distance. The movement of an 
Object nearby appears to be faster than the same movement of 

‘the object at a distance.On the basis of this-cue we judge the 
_ distance of an object. Ex: Acar running at a speed of 6C 
km close to us, appears to be moving very fast but the same 
car moving with the same speed aaueere to be pipet slowly 
when it far away from us. 
Physiological cues 


Some of the physiological cues which help perception di 
_ depth and distance are—(a) Accommodation, (b) peda tk 
(c) Retinal disparity. [Boring, Langfeld and Weld 7963] ~ 

(a) Accommodation :; Depending upon the distance of 
the object on which we fix our attention, the lenses of our eyes 
_ change their curvature.This adjustment of the lens is controliec 
by ciliary muscles which are holding the lens on either sides. 
The corresponding neural impulsesfof this adjustment provides 
the visual cortex, the cues to perceive the relative distance ot 
the object on which our eyes are fixed. 

.(b) Convergence : Our eyes conve rge (turn inward 
more when we see objects. Nearby than the Objects far away 
from us. These reactions are controlled by the muscles attach: 
ed to the eye ball. The nerve — thus sesuteeees serve as 
distance cue. 

(c) Retinal disparity As mentioned saities in this 
chapter the right eye perceives the right side of the objec: 
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more clearly than the left eye. Similarly the left eye perceives 
the left side of the object more clearly than right eye. Thus 
the difference in the impressions obtained by both the eyes 
Simultaneously is technically known as retinal disparity. This - 
provides an important cue for the perception of depth or the 
third dimension of the object. The same principle is followed | 
in the construction of the stereoscope and three dimensional 
pictures. In three dimensional pictures, two slightly differen; 
pictures are taken simultaneously by two cameras having the — 
distance between the two, which is equal to the distance 
between the two eyes. When these two.pictures are projected 
simultaneously on the screen they produce the effect of three 
dimensions. _ tom eaed | | 
AUDITION 
Every object in the world has elastic body to some extent 
‘ When the object is hit or disturbed, it starts vibrating. These 
vibrations disturb the air around in such a way that they 
compress and release the air rhythmically which in turn pro- 
duces thesound waves. — | 
The sounds are generally classified into. (7) Tones and (2) 
Noise. The tones are-smooth and organised. Noise is rough 
and disorganised. Noise is caused by noneperiodic waves 
which strike the ear drum at irregular intervals. Whereas tones 
~ are caused by periodic waves which strike the ear drum at 
_ regular intervals. Periodic waves may be either periodic pen- 
_dulum or non-pendulum in composition. Periodic pendulum 
waves produce pure tones, whereas periodic non-pendulum 
waves produce compound tones. ia 
Every sound we hear has two qualities: (1) amplitude and (2) 
frequency. Amplitude refers to the strength or the amcunt of 
energy the sound waves Carry. Whereas the frequency refers 
to the number of sound waves produced by the object per se- 
cond. Unlike the light waves, the sound waves require some 
media like air, water, bone ,metal etc., to carry them from place 
to place. Sound travels at a speed of 331 .3 meters per second. 
The human ear is capable of receiving 20 to 20,000 cycles per 
second. Sounds beyond these two limits are not audible. It is 
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found from studies thet a few people fail to hear beyond 
16.000 cps, As the frequency approximates 20,000cps, more 
and more people fail to hear. Around 20,000 cps, practically. 
every individual fails to hear any sound. Though the lower 
limit is 20 cps, some people can hear even 15 cps. The 
sensitivity to notes. of high pitch is at its maximum in early 
life and this begins to decrease from the age of 25 years. jtis . 
found from the studies that people become more and more 
deaf with the advance of age and deafness is more among men 
than among women. It is also found that there is high tone . 
deafness in the old age. The progressive loss of hearing of 
high tones with age is known as presbycusis; 


Some of the auditory phenomena 


In audition we come across. a few auditory phenomena, 
such 2s pitch, loudness, timbre, beats, brpalhictp t=) tones, and 
masking. 


Pitch 


Pitch of asound is the psychological . experience which 
depends upon the frequency of the sound waves (per second) 
reaching the ear. High-pitch is correlated with high frequency 
and low pitch is correlated with low frequency of sound 
waves, In addition to sound waves, pitch is also affected by 
the intensity or the loudness of the stimulus. That is why low : 
pitch becomes still low if loudness is ‘increased beyond . 
certain-limits. On the other hand -high pitch can be made ; 
‘still higher if its loudness is increased. a. | 


Pitch. discrimination or power to distinguish oe 
notes of different vibration: rates, varies widely from individual t : 


‘to individual. . This pitch discrimination is most accurate : 


within the range of ‘about 500 to 5, 000 cps, Just as eye is | 
most sensitive to wave-lengths of middle range of the spectr-_ 3 
um, ear is also most sensitive to sound waves of middie range. 
So within this range most people can distinguish differences 

of about 0.3 per cent of frequency ie, one can distinguish a 
between two notes whose respective vibration rates are: 1 000. - 
to 1,003 cps. This ratio holds good up to 5003 cps. Beyond 
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this the difference of 0.5 per cent between the two notes is 
necessary to distinguish. 
Loudness 

. Loudness Bepehids upon the amplitude of the vibration. 
The amplitude refers to the amount of pressure of energy invol - 
ved in the vibrating stimulus on the ear. The vibrations of th® © 
tuning fork will have maximum amplitude at the beginning and 
it decreases gradually up to zero point as the prongs of the 
fork come to rest. Correspondingly, the experience of loudness 
decreases. The psychological | Intensity or the loudness 
increases as the stimulus intensity increase andlit decreases 
as the stimulus intensity decreases. If the intensity of the ‘ 
sound is increased beyond certain limits it causes tickling sen- 
satic n in the ear in addition to the experience of sound. If it 
is incr, ased further it causes pain. People who are ‘exposed 


to mi: derate loudness for a long time show measurable deaf- 
ness. | a 


Timbre : 
Timbre -refers to the characteristic quality of different 
instruments, which produce the notes of different quality. — 
Timbre is a matter of overtones. Every instrument in addition 
to one fundamental tone, produces a number of overtones or 
partials. Each partial is an exact multiple of the ‘fundamental. 
tone. For example :!f the frequency of fundamental tone - 
is 100cps, the first partial is 200 cps. second partial-is 300cps 
and so on. It is the number and _ strength of partials that give, 
each instrument its peculiar timbre. Tuning fork gives a 
perfectly pure tone but no musical instrument .does so. 
Flute is nearest to pure tone and so it sounds thin and colour 
less when played as a solo: instrument. 
Resonance 

Different instruments not oni produce different overtones 
but also have different resonating qualities. That is, each 
instrument enhances a Certain overtone and deaden the other 
overtones. For ex: One instrument makes a high overtone 
predominant and other overtones less predominant. Different 
instruments are constructed to provide different resonance.at 
different times depending upon the needs of the moment. 
Thus we find difference in overtone which gives different musi 
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cal instruments theit characteistic sound quality or timbre. 
This can be demonstrated by using sound filters. All instru 
ments sound alike if overtones are filtered. 

Beats . 

lf two fundamental tones of slightly different frequencies 
are produced simultaneously, a pulsating sensation known as 
beats occur. The number of beats per second is equal to the 
difference between the two frequencies. Ex: if two tuning 
forks of-256 and 258 cps are activated simultaneously we hear 
two beats per second. One can hear two periodic fluctuations 
in loudness per second. The physical basis of beats is the 

difference in the phase of two sound waves. — 
- Combination tones - ; 
lf two tones of different. frequencies. are activated 
‘simultaneously they produce many combination tones, such as 
difference tone, summation tone and inter tone. 

Difference tones: \ftwo tones of 260 and 300 cps are 
produced simultaneously, a tone of 100 cps is audible in 
addition to the other two tones of the above two frequencies. 

Summation tone : Summation tone is athird tone which 
is equal to the sum of the frequency of the two original tones. 
This summation tone is 500 cps. | 

Inter tone : This tone is exactly half of the two frequen- 

- cies put together. The frequency of which is 250 cps. Though 
these combination tones are produced, they are not perceived. 

_byall. Only the person with musical aptitude can perceive 
them. aoe | sa! 
Masking . 

A tohe or noise may make another tone inaudible of 
mask the other tones.. This isan usual experience in every 
day life. Masking effect can be determined by establishing the 
audible threshold of a tone first and then: introducing another 
tone (Masking tone) and then measuring. the increase in inten 
sity necessary to make the first tone audible again. Masking is 
greater when the primary and secondary tones are close toge- 
ther in frequency.:Low tones have greater masking effect then 
higher tones. Masking is a major problem for the audiologist, 
the radio engineer, the musician, factory worker, and many 
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others, 


Localization of sounds 


Localization of sound refers to locating the direction of 
sound from where it comes. The power to locate the source of 
a sound depends largely on our use of various auditory cues 
such as, intensity, phase of the stimulus. difference in time, 
and familiarity of the source etc. Localization of sound in - 
every day life greatly depends upon familiarity with the source. 
For example : When. we hear the humming sound of an aero- 
plane we look above, and when we hear the sound of an 
automobile horn we look at the road because we associate the 
sound heard with the source. This expectation is of great help 
to the movie industry. : 

Sounds from left and right sides can be located easily. and 
accurately, because thesound from the left side reaches the 
left ear by 0.03 mile seconds earlier than the right ear. - Seco- 
ndly the intensity or the loudness is slightly more when it 
reaches left ear than when it reaches the right ear. Thirdly 
phase of the sound wave that strike theieft will be diffe-. 
rent from that of the right ear. In addition to these factors 
visual cues also aid to locate the direction of sound. Whereas 
sound from top,-bottom, ‘front and back are difficult to locate. 
Because the above factor will be the same for both the ears. 
This.can be demonstrated in the laboratory with the apparatus 
called sound cage. 


Theories of hearing 


_. Anumber of theories have been offered to explain various 
auditory phenomena but none of them are adequate. Some of 
them are: (1) place theory, (2) 1g le Heer and (3) volley 
theory. 

(1) According to Place theory. every: sound has a specific 
location within the cochlea, which responds whenever sound 
acts on it. Some sound in the basilar membrane are responsive 
to high pitch and some other area-is responsive to low pitch, 
So pitch depends upon the part of the basilar membrane which 
gives maximal response to some frequenics of vibrations. 
Whereas loudness depends upon how much of basilar mem- 
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brane is Sid. If the intensicy is more, larger area is acti- 
vated and if intensity is less, smaller area is activated. 

(2) According to frequency theory the sound waves of 
4,000 eps release 1,000 neural impulses per second, and tran- 
smit them to the brain. So pitch depends upon the frequency 
of nerve impulses reaching the brain. Whe: eas loudness dep— 
ends upon the number of auditory fibres activated: The draw— 
back of this theory is that it cannot account for eae of 
higher frequencies, 

(3) According to volley theory pitch iaends upon a 
group of neurons fired in volley or squads. Higher pitch fires 
more numberof nerve. fibres simultaneously and release impul- 
ses correspondingly. Similarly loudness depends upon the 
number of auditory nerve fibres stimulated simultaneously. This 
tipany explains auditory phenomena satisfactorily. | 

STATIC SENSITIVITY 

The organ concerned with static sensitivity is vestibular 
oraan or non~auditory labyrinth which is located in the inner 
ear. It provides us the knowledge of equilibrium or the posi- 
tion of the body and its movements This organ is greatly 
aided by kinaesthetic sensitivity. This sense organ responds to 
the changes in the position and the rate of rotation -of the 
head. When head moves up or down, left or right, the pressure 
exerted on the fluid will be transmitted to the hair cells of 
crista. The released neural impulses will be transmitted to the 
concerned area of the brain. The interpretation of..these ims- 
pulses provide us the knowledge of the body posture and 
movements. The vestibular receptors are responsible for mot- 
‘ fon sickness. The congenital deaf mutes do not experience 

motion.sickness at all. 
| KINAESTHESIS 

The structures concerned with. kinaesthetic cr muscle 
sensation are pecinion corpuscles, golgi’s tendons and muscle 
spindles which are distributed in joints, tendons and 
muscles. These structures provide us the knowledge of the 
portion of the limbs, the complicated muscular movements, the 
weight of an object etc. It is with the help of thase structures 
we Can assume any posture, can touch any part of the body 
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even when eyes are closed, can lift an object and find its 
weight, can walk along the street without paying attention to 
can carry on typing, knitting, can open the door in the dark- 
ness, can drive a vehicle and can make various complex mus- 
cular movements as under .dance, swimming and acrobatics. 
When different muscular movements are made the pressure 
exerted on the structures (receptors) release the neural impul- 
ses to the concerned centre of the brain and provide us the 
knowledge of various muscular movements. 
GUSTATION 

The structures concerned with tastes are papillae of tie ° 
tongue, Each papillae contains about 200 taste buds which 
are served with gustatory nerves. The taste buds at the tip of 
the tongue are concerned with sweet, the entire tongue is 
_ concerned with salt, those at the back are concerned with bit- 
ter, and those at the sides are concerned with sour. | 

The stimulus must _be in the form of liquid or if it is solid 
it should dissolve in saliva to stimulate the receptors and make 
them discharge the neural impulses. The interpretation of the 
neural impulses will provide us the knowledge of the taste. 

There are four primary tastes—sweet, sour, salt, and bit- 
ter. All the other tastes are the combinations of these four 
primary tastes in different proportion. This sense organ helps 
to eat the food suited to the organism and to reject the one 
‘unwanted. Thus it provides the knowledge of the world in its 
own way and helps us to adjust to it. | | 


| OLFACTION 
Olfaction refers to smell. The important structure concer— 
ned with smell is olfactory epithelium. The stimulus must bo 
gaseous in form to stimulate the receptors and to make them 
discharge neura! impulses, whose interpretation will be expe- 
rienced as smell. This sense organ puts us on guard when food 
stuffs are unfit to eat.’ It also helps us to select'the suitable 
food stuff 
Olfactory stimuli have been classified into six primary 
odours such as fragrant, fruity, spicy, putrid, (rotten) resious 
(gumlike) and burnt smell. The list varies from investigator to 
investigator. People vary a great deal in their sensitivity to 
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odours. Some have no olfactory sensitivity at all.- This abnor— 
mality is known as anasmia. Some are more sensitive and some 
are less sensitive to smells. This can be measured by using 


double alfactometer. \t is said that the olfactory sensitivity — 


will be more before the onset of menstruation and during early - 

periods of pregnancy. Any way this sense helps us to know the 

world around us within its sphere and to deal with it effectively’ 
ORGANIC SENSITIVITY “ 

Organic sensitivity is nothing but diffused feeling which 

can be located seldom with accuracy. No’ special or specific | 

receptors mediate this sensation. However it is said to be-the 

“sensitivity of the visceral, excretory and other internal organs 
_ of the individual—such as stomach, intestine, kidneys, throat, 
"lungs, heart etc. The activities of these internal organs excite 
sensory fibres and conduct neural impulses to the concerned 
area of the brain, which provide us the knowledge of thirst, 
hunger nausea, intestinal tension, sex craving, thrill, suffoca- 
tion etc, These feelings are reduced ‘o a-varieties of pressure 
pain and temperature sensitivity. “Thirst is associated with 
dryness in the mouth and throat. Hunger is associated with 
pressure and pain caused by stomach contraction and nausea 
is associated with aches, pains and dizziness. The organic. 
activities contribute much to motivation than to experience. — 
And they are particularly concerned with maintaining homeo- 
stasis. That is, removal of carbondioxide from blood stream, 
maintaining body temperature, restoring water deficit etc, to . 
maintain equilibrium. < Sh , 

ee , CUTANEOUS SENSATION . : 

__ Cutaneous or skin sensations are—touch, heat, cold, and 
pain. The sense receptors concerned with these sensations are - 
respectively, meissner corpuscles, ruffini cylinders, krause-end 
bulbs, and free nerve endings, Whereas pecinian corpuscles are 
concerned with deep pressure. All thése receptors are embeded 
inthe dermis (inner layer of the skin.) | : | 

Layman thinks that the entire area of the skinis _ sensitive 
. to all kinds of cutaneous sensations. But in reality different 
areas of the skin are sensitive to different cutaneous sensations, 
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Each type of receptors mediate only specific sensation. In the’ 
sense, krause end-bulbs mediate cold sensation. Even if they 
are stimulated by heat stimulus they mediate only cold sensa- 
tion. This is known as paradoxical cold spot. in the same way 
heat receptors even if they are stimulated by cold water mediate 
only heat sensation. This is known as paradoxical heat Spot. 
We aiso come across another phenomenon called cutaneous 
adaptation. For ex :-If pressure is applied constantly fora 
certain length of time, the pressure sensitivity Gradually dec- 
reases till nothing is felt. That is why in everyday life we do_ 
not feel the clothes on our body, ring on our finger and glasse- 
on the bridge of the nose. Same phenomenon is found with 
reference to other cutaneous sensation. 
As mentioned earlier all the four types of cutaneous sense 
receptors are not evenly and equally distributed all over the 
body. They are more numerous in some parts of the skin-than 
others. However on the average there are about 25 pressure 
spots, 7-13 cold spots, 5-10 heat spots and 100-170 pain 
spots per sq. cm. of the skin. It is because of the high density — 
of pain spots, pain is felt in all regions of the body than other 
sensations’ Pain sensation is less in the mouth, throat and 
other mucus membrane areas. This being a protective 
mechanism, it warns the organism against the possible dangert 
The temperature range for cold stimulation, varies from 10°- 
30°c. Paradoxical cold sensation can be stimulated at 45°c 
with varying physiologica! zero. The temperature range for heat 
stimulus varies from 35°-70°c with varying physiological zero. 
A paradoxical heat sensation can be produced at 25°-30°c. 
These cutaneous sensation provide us the knowledge of 
the world around, in their own way and help us. to adjust to 
physical and social environments. 


ATTENTION 


Introduction: We come in contact with our environment with 
Our sense organs. The environment around us sends innume. 
rable stimuli to our sense organs calling for attention. We 
cannot attend to all the stimuli simultaneously, but we selec 
only one at a time and attend to it. For example, when you are 
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in the class room, the light inthe room, the other students 
sitting around, the lecturer who is lecturing, are the visual 
- stimuli acting upon your eyes, calling your attention to them. 
Apart from these visual stimuli, | the bench on which you are 
sitting. the brushing of your friends sitting on either side, will 
be acting on pressure spots of your skin. The room tempera - 
ture acting on your temperature receptors, the lecture ofthe — 
lecturer and the noise outside the class which are calling 
your attention are in the field of consciousness. Of these 

stimuli, the one which is selected will’ corre to the focus of — 
consciousness and thus it is attended. So it is said that atten—_ 
tion is the process by which a certain area of the conscious 

field focussed on. The selection of stimulus depends upon 
the nature and strength of it. Again some other stimulus from 

the field of consciousness will come to the focus pushing the 

previous one to the margin. So attention may be defined as” 


_an active process by which selection among.the stimuli takes 
place. Collins and Drever have defined attention as selective 


activity of consciousness (Collins & Drever-1926). 
: When attention takes place, various parts of the body and — 
the sense organ or organs concerned mobilise and make adjust- 
ments to facilitate attending. So some psychologists define 
attention as a process of adjustment of the whole body with 

muscles and sense organs. To aid attention the whole orga- . 
nism assumes a state of readiness i.e., readiness Of receptors, | 
readiness of posture, and readiness of mind (Munn-1966). All 
these, things can be seen with a cat waitingfor a rat to come 
- out of its hole, or the runner waiting for the signal to start. 


Factors determining attention : 

As said above the conscious selection of a stimulus from 
among various stimuli acting upon the sense organs, jis deter-_ 
mined by a number of objective and subjective factors. They 
are also known as objective and subjective determiners of 
attention. Certain factors are called objective because those 
qualities are inherent in the object which catch the attention 
of the individual, such as—(1) intensity, (2) size, (3) repeti- 


tion. (4) movement, (5) change, (6) systematic form, 
(7) novelty, (8) location and nature of the stimulus. Certain 
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factors are called subjective because they are within the indivi- 
_ dulal who attends to stimulus. Some of the subjective factors 
_ are-(1) interest (2) habit, (3) motives (4) Organic state (5) 
attitude and pees 


Objective factors 


(1) Intensity: Our attention is attracted more by an 
intense stimulus, aloud sound or bright colour and sharp 
_ pain, than by a weak sound, light colour and mild pain. Here | 
_ the selection depends upon the nature of the sense receptor 
and the amount of energy stimulated. - 

(2) Size: Large size of en Able a bigger patch of 
colour, draws our attention more easily hen small object ane 
small patch of colour. | 

(3) Repitition: Though iti stienul de . weak in inten- 
sity or strength, it gains attention if repeated. several times. 
For ex :~ a persistant tapping though weak, ‘may catch the 
attention of an individual. If itis repeated beyond a certain 
point, due to negative adaptation it may fail to draw attention. 
: (4) Movement: Anything that moves even if it is 
small is able to draw our attention more than theone that is 
stationary. Rays 7 

' (5) Change: “A sudden change either in intensity of 
in size Gr sudden cessation of the continous stimulus or sud- 
den introduction of a stimulus catches the attention. nae 

(6) Systematic form: A systematic form or rhythm 
_ attracts our attention more than the stimulus which is not 
‘systematic and non-rhythmical. Ex: A melodious music ofr a 
beautiful picture ora symmetrical building attracts the atten- 
tion. 

(7) Rove : Anything that is unusual or strange orfnew. 
be it a sight or sound or an object, invariably draws our atte- 
ntion more than the usual one. 

_ (8) ‘Location: Theobject or the picture which is dire- 
ctly in front-of the eyes or the picture at the centre attracts 
the attention more than the one in the corner. 

(9) Nature of the stimulus ; In an advertisement, it” 
js the picture that attracts more than the words. Among the 
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pictures the picture of the human being attracts more. Amoang 
them, the picture of a woman attracts more. Further the rhyth- 
mic presentation attracts more than mere narration. 


Subjective factors 
- Though objective factors determine attention, it does not 
wholly depend upon the objective factors. The effectiveness . 
of objective factors depend upon subjective factors prevailing 
within the individual. The subjective factors predispose the . 
individual to respord to objective factors. The subjective 
factors which contribute to attention are - 

(1) Interest: If a person is interested in a particular | 
object, it attracts his attention much earlier than other objects 
though it is mixed up with other objects. Example : A student, 
who is interested in a particular book, is attracted by it earlier 
than other books in the library. 

(2) Habits: Habits help in the selection of stimuli. 
All of usare habituated to react to the sound of a coin.. Asa 
result of this habit, when we are going in-a busy street like 
market square or bus stand, if a coin drops.out from the poc- 
ket of some one on the road. the sound of the coin suddenly 
attracts our attention, in spite of tt > noise all around. 

(3) Motives, affection, etc: These play a great role in. 
_ attracting our attention. Ex: A sleeping mother may not be 
disturbed even by a joud noise outside, but a faint cry of her 
sick baby attracts her attention even from her deep sleep 

(4) Organic state: jt plays an important role in the 
selection of stimuli to attend to. Ex:A hungry person will be 
attracted more by an eatable than by any other object.Similarly — 
the moods determine our attention.So when we are in an angry» 
mood even a smal! annoyance will easily be picked up and— 
attended to. . . ; 

(5) Attitude and prejudices : ‘When our attitude is 
unfavourable towards a group or a person even a small mistake 
committed by him will attract our attention than other things. 
in the same way the prejudices we foster against others make 
us to pay more attention to. others’s mistaxes and weaknes - 
sess, than their virtues. ies ae 
_. Tnough the factors discussed so far are classified as sub- 
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jective and objective fuctors, we cannot exactly draw a nists 
_ line between the two, because there can never be a condition 
which. is either purely subjective or purely objective. Both 
these factors depend upon our physiological and psychological 
make up. 3 

The advertising agencies and other organizations concer- 
ned with mass persuation make use of these factors to catch 
the attention of the consumers towards their product. The 
knowledge of these factors is very useful for market research 
Or consumer research. They not only.try to catch the attention 
of the consumers but also try to hold Wh attention to market 
their eal 2s 


Varieties of Attending 


Attending can be classified into—(7) Involuntary attending | 
(2) Voluntary attending and (3) Habitual attending. However 
‘the classification is not a watertight compartment. -. [Munn 
1966] - 

(1) Involunatary attending is ‘nothing but attending § some- 
thing with no intention or desire to do so. We do so because 
wé can not help it. We atterd to a certain stimulus suddenly 
~ and unexpectedly at times: For example : attending to: sudden 
loud sound or sudden flash of light, a pin-pick, an electric 
shock etc. We attend to these things and situations -suddenly. 
involuntarily and automatically. 


(2) Voluntary attending is an act of aredding intentio— 
_nally, deliberately and puposefully. Much of our attending is_ 
voluntary. because there is always a motive, or interest or 
purpose behind the act of attending. Here distractions are 
avoided, and attention is sustained. For example: Sseing a 
movie, listening to a lecture or music, reading a novel etc. — 


(3) Habitual attending : There arecertain types, of sti- 
muli to which: we attend to not because of external compalling 
factors as.found in involuntary attending but because of inte- 
rest, drives, motives, attitudes, prejudices etc. {n fact there is 
more or less a permanent set or readiness within us to attend 
such things. For ex; Mother's readiness to hear the faint cry 
af her sick baby even while sleeping.A business man attending 
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to the phone call even though he is engaged otherwise. An 
adolescent boy’s readiness to notice a beautiful girl passing through, 
though he is otherwise engaged etc., 

We come across several phenomena under attention, such as- 
fluctuations of attention, distractions of attention, division of 


attention, and span of attention. 


Shifting of Attention 

We hear of layman telling that he can attend to a task or 
read a novel for hours together without shifting his attention from 
the task in hand. In reality even while reading a novel his attention 
is not fixed on any one sentence or a word ora letter rather, he 
will be shifting his attention from letter to letter, from word to 
word, from sentence to sentence and from page to page. So, 
from this it is clear that shifting of attention is inevitable. The 
maximum length of time that an individual can attend to an object 
continuously is only for a few seconds. Continuous attention is 
possible only with plenty of shifting. This shifting of attention may 
be (a) fluctuations of attention or (b) distraction of attention. 


(a) Fluctuations of attention :— 

Shifting of attention from one aspect to 
another aspect of the same stimulus or 
shifting back and forth is known as. 
fluctuations of attention. Fluctuation Is 
frequent,.periodic, natural, and nevertheless ~ 
necessary. It occurs every 5 to 6 seconds. 
The shortest period is 3 seconds and the 
longest period is 25 seconds. [Collins a 
Drever-1926]. This varies from individual 

Reversible perspective to individual and within the individual from 
book figure time to time depending upon the mental and 
physical states. 


This can be demonstrated by a simple experiment. Take your 
wrist watch and hold it close to your ear for 2 minutes. You will 
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ear the ticking sound of your watch for some time and then 
radually it disappears for sometime. Then again it appears and 
isappears at regular intervals. Similarly keeep on observing a 
articular star for a few minutes, at night. First you will see the 
tar for a few seconds and then it disappears. Again it appears 
nd disappears at regular intervals. This phenomenon can be 
emonstrated in the class room by an experiment, using double 
erspective book figure, which appears half opened and half closed 
Iternately. Though fluctuations occur involuntarily “will” has some 
ontroloverthem. | ; 


Quite a few explanations have been offered regarding 
luctuations of attention. They can be classified into - (1) 
eripheral theories and (2) Central theories. 


According to one of the peripheral theories, ciliary muscles of 
he eyes are responsible for fluctuations. As fatigue sets into the 
siliary muscles they contract and after a pause they relax. Due to 
his contraction and relaxation of the ciliary muscles, fluctuations 
yecur periodically. This hypothesis was rejected on the ground, 
hat fluctuations have occured even when the accommodation 
nuscles are atrophied by administration of homotropine. 


Another explanation is that involuntary eye movements 
constantly stimulate the different parts of retina and thus cause 
fluctuations. This explainis only the occurence of fluctuations and 
not its regularity, and hence it is not accepted. 


Another explanation is that fluctuations occur due to fatigue 
of the cortical cells (nerve centre) and regularity is due to cordiac 
and respiratory movements. This is discarded for want of proof. 
Finally Traube-Hering waves are caused by rhythmical contraction 
and relaxation of the muscles of the arteries which supply blood 
to brian. These waves run through a complete circle in 6 to 15 
seconds. But at the time of mental strain the time interval is 
reduced. The fluctuations and their regularity are caused by these 
Traube-Hering waves is accepted as adequate explanation. 
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(b) Distraction of attention : 

As mentioned earlier shifting of attention from one object 1 
another object periodically and with no reference to each other 
technically known as distraction of attention. Attention is said * 
be distracted when an irrelevant stimulus interferes with the ta: 
in hand. Example: When a person is reading an interesting novel 
his room, a music band in the street, or sudden loud noise outsit 
the room will distract his attention. Consequent upon distractic 
the work in hand suffers either in quality or in quantity or in bot 
The adverse effect of distraction does not entirely depend up¢ 
the qualities of the external stimulus like intensity, size, etc. b 
also on the subjective factors like conflicts, worries, anxieties et 
of the individual. 


Among the distractors music is more effective than nois 
Especially if music is in accordance with the taste of the perso 


distraction is maximum. Certain jobs like driving, research work 
the laboratory, work in a factory, studies etc, will be affect 
very much by distraction: Distractions whether external or interr 
should be avoided in such places lest it is not only the producti 
that becomes poor but also the accidents are likely to occur. / 
this is a major problem of industry, the industrial psychologists é 
engaged in spotting out the distraction and suggesting remedi 
to eradicate or atleast to minimise distracting stimuli in the wa 
spot. : | | 
- Though music is a strong distractor, it is not always s 
According to some of the studies music actually increases t 
production. The most advantageous type of music is the one whi 
could be set in to the rhythm of work. This type of music inste 
of distracting the individual, helps him to keep the tempo of activi 
Apart from this, a certain type of rhythmical music in t 
background, keeps the worker pleasant, and cheerful and there 
helps him to reduce fatigue and boredom. 
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Though distraction cuts down production normally, some time 
the individual overcomes distraction at the cost of extra energy 
and effort. The production may remain the same or it increases 
for a short duration but in the long run it causes fatigue. 


The individual under distraction shows certain behavioural 
changes, such as general increase in muscular tension, loud 


= speaking, vigorous hand movement, closing the eyes, turning the 


head away, plugging the ears, restlessness, increase in the rate of 
breathing, irritability etc., If distraction is intermittent it is more 
effective and if it is continuous the individual is likely to develop 
negative adoptation. Then distraction may not have any adverse 
effect at all. 


(c) Division of attention : 


Division of attention means attending two tasks 
simultaneously, with equal attention and efficiency. We hear 
people telling that they can attend two tasks simultaneously with 
equal efficiency. They say that they read a novel and knit a 
sweater or listen to a radio programme and do knitting. As against 
this, studies have proved beyond doubt that one can attend only 
- one task at a time. If any body tries to attend two tasks at a time 
the work suffers either in quality or in quantity or both. 

If you want to know whether division of attention is possible 
try this experiment. Draw triangles in your right hand for a period 
of two minutes as fast as possible and as accurately as possible. 
At the end find out how many triangles are drawn correctly and 
note down. Then draw circles in your left hand for the same 
length of time without sacrificing accuracy and speed. At the 
end find out the number of circles drawn correctly. Finally, draw 
triangles in the right hand and circles in the left hand for a period 
of two minutes quickly but accurately. Then find out the number 
of triangles and,circles separately. Divide the sum of triangles and 
circles of the third series, by the total of first and second series. 
The product is the index of divisibility. The maximum index of 
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divisibility is 1.0. But the obtained index of divisibility generally is 
less than 1.0. It clearly shows that the division of attention is not 
possible, and the work definitely suffers either in quality or quantity. 
The adverse effect is still more if both the tasks are mental. So 
what we call as division of attention, is not really division of 
attention but quick shifting of attention between the two tasks. 


The so called division of attention is possible, when the individual 
is capable of shifting his attention quickly between two tasks. It 
also depends upon the nature of the tasks to be attended to 
simultaneously. It is found from studies that under the following 
conditions one can attend two tasks with moderate efficiency. 


(1) If one of the two activities is mental and the other is a motor 
activity, the latter activity due to practice becomes automatic 
and stereotyped, and hence needs no attention. Whereas the 
mental activity which needs attention can be carried out 
simultaneously. Example : Reading a book and knitting. . 


(2) If both the activities are simple motor activities, one can Carry 
on both the activities. without paying much attention to both. 
Example : Drawing circles in the left hand and triangles in the 
right hand simultaneously. 


(3) When the two tasks are the integral parts of the same task, 
one can attend both. Example : tailoring, driving, etc., In each 
case both the hands and legs do different things simultaneously. 


(d) Span of attention : 


The maximum number of letters or numbers or figures 
that an individual can notice, or apprehends at a glance is known 
as span of attention. According to the definition of attention, one 
can attend to only one stimulus or only one object at a glance. So 
what we call as span of attention is only a span of apprehension 
and what we measure in the laboratory is not even span of 
apprehension but its reproduction. An individual may apprehend 
6 to 7 nonsense syllables or numbers but he reproduces less than 
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what he has apprehended. So the real span is something more 
than what he reports. 


An individual can apprehend quite a limited number of letter: 
- and it can be determined by an apparatus called the techistascope. 
There are individual differences in this but usually four or five 
numbers or letters can be attended to at a glance. 


That is why the registration number of any fast moving vehicle 
will not be more than four digits or figures. Additional cars are 
registered changing the alphabets with the numbers. Though the 
letters are there in addition to four figures, an individual can 
apprehend them also, because mind has the capacity to organise 
the » erceptual field in to different units. So letters constitute one 
unit an “numbers constitute another unit. Thus one can apprehend 
- three vr four groups of four to five units in each at a glance. If the 
letters constitute a meaningful word, one can apprehend even | 
upto 14 letters. 

The span of an individual is determined by many objective and. 
subjective factors. Suchas: | 

(1) Grouping and organization of the materials facilitate span 
of apprehension than scattering and disorganization. | : 

(2) Pre-exposure and post-exposure field, if free from glare 
and other distractions, they facilitate span. . 

(3) If the duration of exposure period is a little more than the 
optimum time the span will be more and if it is less than the 
optimum time the span will be less 

(4) Optium and constant interval between the ready signal 
and exposure of the material facilitate span. 

(5) Size of the stimulus, practice, and meaning in the materials 
exposed add to the span. 


(6) Age, mental condition, memory images of materials 
observed, fatigue, familiarity and past experience also affect the 


span of apprehension. 
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Perception 
Introduction : 


Attention precedes perception, but does not always guar— 
_antee perception. However there -cannotbe any perception 
‘without attention. When we attend toa stimulus the sens 
impression will be interpreted by the respective senory area 
‘of the cortex. This interpretation of the sense impression is | 
known as perception, This perception is very essential to 
deal with the objective world around, more effectively and 
efficiently. It plays a very significant role in learning, memory, 
thinking, reasoning and emotions etc, Such an important 
concept is defined as immediate apprehension of an object 
_ or objective reality.as itis. \n the sense what we apprehend 
a grees with what is existing in reality. Se —_ neeeeyins dog 
as a dog. 

As the interpretation of the sense impression depends upon 
- Our past experiences, prejudices, habits, motives, emotions, 
context and organization of sense impressions; we are likely to 
err in-our perception due to wrong interpretation .of the sense 
impressions. Such errors in perception are of two types—(i) 
Illusion and (2) Hallucination. {llusion is a wrong interpreta- 
tion of sense impression due to wrong grouping of stimuli, 
past experience, and mental set. So what we apprehend at 
times doas not agree with reality. The concept of illusion is 
defined as jmmediate apprehension ot an object or objective 
reality not as it is but as we are. For example : Perceiving 
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ype asa snake in the moonlight or perceiving a pole as F 
avil in the darkness. So illusion has objective reality or a 
hysical stimulus but wrongly perceived. However itis a 
3rmal and an universal phenomenon. Whereas hallucination 
‘not anormal and jnot an universal phenomenon. It is an- 
ynormal and subjective phenomenon, Though hallucintion 
; also an error in perception, it is not wrong perception 
llusion), rather itis a false perception. We call It false 
erception because ithas no objective basis or reality. It is 
othing but mistaking a projected mental image for perception. 
0 itis defined as apprehending something that is not at all 
xisting in reality. \tis a pathological condition: of mind. 
xample :apprehending a devil or a dead ar.cestor or God etc. 
factors determining Perception _ | . 

_ Our perception is not always object oriented. That is why 
ve perceive things not as they are but as we are. According 
0 Gardiner Murphy, the various factors which determine our 
yerception are: 1) Sense organs, 2) Brain function, 3) Past 
xxperience, 4) Set or attitude and, 5) Motive, 6) beliefs, 
1) Emotions. vee 

1. Sense organs: Perception depends upon sense 
mpressions. ‘The sense impressions in turn depend upon the 
sense organ concerned with the specific stimuli, For ex :— To 
serceive the colours, ‘the shape; the size etc, the rods and 
sones which are distributed in the retina must be fully develo- 
9ed.Similarly to perceive taste. the taste buds mustbe matured 
Thus to perceive the various stimuli the respective senseorgan, 
he perve cells etc,.must be fully developed. So, if a particular 
sense organ is injured or damaged or deceased, the concerned 
stimuli from the environment cannot be perceived. 

2. Brain function: Perception also depends upon the 
nature of the brain function, which provides various frames of 
reference against which perception is made. The perception of 
space, time, size, weigth etc, are perceived because of the 
functions of the brain which provides the frame of reference. 

3) Past experience : Ou 


r perception also depends upon 
our past experience. When we 


hear the horn sound of an auto 
mobile, we interpret it as a car or 8 bus or a track. This is so 
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because, we associate the sound with the vehicle ded upo 
our past experiences. Similarly, we perceive a friénd’ ora 
enemy or.animal or a particular religious man or man ¢ 
particular nation based upon our past experience about then 


Set or attitude : Our perception also depends a greé 
deal onthe set or the mental attitude in a given moment. | Fo 
Ex : When we are angry we perceive the mistakes of ou 
_ friends more easily than when we are in happy mood’ Similar 
ly when we are in a mood of fear even a sO disturbance 
will be perceived as danger. 


(5) Motives: Our perception often depends upon off 
motives working at the given moment. Ex :—When we af 
hungry fe perceive certain objects as eatables even thoug! 
they are’not eatables in reality. ; 


(6) Beliefs : What we believe to be true about the work 
can affect the interpretation of ambiguous sensory signals 
For example ; If you believe that extra terrestrials visit ear 
- Occassionally, a round objec! flying high in the sky, you per- 
ceive it to be spaceship. If you do not have the above belief 
you will perceive that round object as a weather balloon. 


(7) Emotion; Our emotions also influence the inter 
pretation of sensory information. For example a small chilc 
which is afraid of. darkness, Pelee ves. a robe hanging on te 
door as a ghost. | 


Thus various éiblectite and objective factors: determine 
Our perception to a very great extent, - 


Pringicias of grouping and Sraanivetion 


Our perception is selective, bit it does not end in itself, 
rather the sense impressions we get will be organised into 
_Meaningful units. Otherwise our sense impressions will have 
ho meaning. So the organization and unit formation take place 
according to certain principles, such.as: (1) Proximity 0, 
‘nearness, (2) Similarity, (3) Continuity, (4) Closure, (6) In 


clusiveness, (6) Familiarity or past paoctonce, (7) Figure 
and ground relationship. : . | 
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*. Figure 17 : Principles—(1) proximity, (2) similarity, 
‘,(3) inclusiveness, (4} continuity, (5) closure (Boaz 1968) 

(1) Proximity or.nearness : Objects or figures or dots 
‘which are close together form aunit or a pattern. On the 
other hand the same figures or dots if they are widely separa- 
ted will have no facility of forming a unit of pattern even if 
they are similar i in shape or form.Example : Though all the dots 
in the figure 17 are similar, they do not form a unit, rather 
they look like pairs of dots due to proximity. _ 

. -(2) Similarity or likeness : Objects or figures which are 
similar in shape and form, though mixed up with other things, 
will have a tendency of coming together to form a unit ora 
- pattern. Example: All dots in the figure form a unit and all 
‘ the squares form another unit though they are all mixed up in 
a figure. Thus similarity may be in the form or colour or size, 
etc:, which have an advantage over proximity. | 

(3) Inclusiveness : . Sometimes due to past experience of 
training, objects whether similar or not, close together or-not , 
if they are in.a place, they will have a tendency to form a unit 
and do not appear separate. Example : .!n figure 3 dots both 
bigger and smaller irrespective of shalt. § size will form amean- 
ingful pattern. 

mG) Continuity : Continuous line of dots irrespective of 
snepe, or size or colour will have a tendency to form a unit. 
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Example: In figure (4) dots which are continuous on a hori- 
zontai plane, form horizontal line and dots on vertical plane 
form vertical line. Though all these dots are similar and equal 
some form horizontal line and some form vertical line. They 
together form a horizontal—vertical illusion figure. 


(5) Closure: There is always a tendency for incomplete i 
figure or nearly. complete figure, to ‘appear complete. Of 
course forming complete figure from out of incomplete ones 
depends upon our past experience. Example : In figure-5. four 
unconnected lines which. are distributed in a particular way - 
will be perceived as lettet “M”. Here engl) gaps are overlook— 

‘ed while perceiving the figure. é : 

(7) Familiarity or past experience : From miscellaneous’ 
mass of dots or lines a familiar pattern ora figure stands out 
more easily as an organised unit than others. No doubt this . 
depends upon our past experience. This is a strong factor. 


8. Figure and ground relationship: Some decades ago ~ 
William Jmes a German psychologist Said perception ofan 
infant is big booming buzzing confusion. By this he meant that 
| the young infant cannot perceive anything clearly and in its 

perceptual field nothing takes any definite or clear shape. The: 
Gestalt psychologists have bitterly critioised this and said that 
even in the simplest form of the perceptual process the factor 
of figure and ground relationship operates. According to them 
even in the early stege the figute of the mother who comes in | 
the perceptual field will stand out as one harmonious unit as 
against the other things of the environments, such as the room, | 
the walls, and the furniture. The perception of the mother may 
, be vague and devoid of meaning but still it will be perceived 
_ as a unit different from the background against which she is 
seen, Thus any perception is made against some background. - 
Thefformation of the figure mostly depends upon the more 
adventageous shape or contour or colour of some particula. 
part of the field of awareness. So in every perception there is 
_ figure and ground relationship. The figure which emerges from 
the background may become a background for some other 
figure. Ex : Fate which stands out as a figure in tte background 
of body becomes reer da to the nose or eyes etc. 
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Characteristics of perception : 


AS perception is the end product of attending sensations 
ail the charcteristics of attention are also found in perception.. 
Some of them are : 


1. Perception shifts: As we attend to a part of the 
Stimulus we perceive it. When attention passes on to another 
part we perceive that also. Thus perception shifts along with 
attention. This can be demonstrated by double perspective book 
figure or the figure with two faces and butterfly. 


2. Perception is a grouping and combining response : We 
generally put a number of stimuli together and make a joint 
response to it. Example : When we perceive the face of a 
friend a number of stimuli from the face such as eyes, ears, 
nose, come to us, We put them all together and understand 
them as a unit. = 

3. Just as attention, perception is selective : Depending 
upon the subjective and objective factors, discussed in the | 
previous chapter a stimulus from the field of consciousness will 
be selected, attended, and perceived. Thus we perceive the 
thing we select. 

(4) Figure has an advantage over background in perce - 
_ption. We attend to things which have a better shape than 
others. Even if there are gaps in the figure they will be filled 
up mentally and perceived as a full figure. 

(5) We perceive objects in terms of reduced cues or — 
redintegration process. A cue is a sign or symbol. Aa we bes 
come more and more familiar with an object, we perceive it in 
terms of reduced cues. Thatis a part of the total stimulus is 
sufficient to perceive the object ,in total. For example : The 
colour of the coat father wears is sufficient to perceive him in 
totality. We need not see all the details of him. To recognise . 
a newly introduced friend we stare at him for several minutes 
and take many details into account in the beginning. As we 
become familar with him we recognise him from his voice, the 
sound of his foot steps, his cap etc. 

(6) Perception involves context - Everything that we 
Perceive will have a context. Without context we cannot 
understand anything. With reference to the context an object 
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looks small‘or big, bright or dull etc. For example : an object 
at a distance appears small and same object . nearby appears 
big. An individual 5 feet tall appears taller amidst those who 
are 4 feet tall. In the same way we do not understand anything 


for sometime when we enter the cinema theatre in the middle 
of the show. ere 


(7) Perception involves time and space: Anything that 
we perceive, not only has a place but also has time. Example : — 
"we perceive the time of the event and place of the event. 


(8) Perception. has movement : Perception not dnly has 
place but also movement. That is why. we perceive the move- 
ment of an object, Example : Moving car, train etc. 


(9) Perceptual constancy is another characteristic of 
perception’ The size, shapg, colour and brightness of an object 
appear to be the same within certain limits or within certain 
' distance, Only when itis moved beyond certain’ distance the - 
size or shape etc., appears different. Example : Hold a rupee 
coin ata distance of one foot away from your eyes. Then 
gradually move it away from your eyes. Upto acertain 


distance, the size of the coin appears to be the same. Only 
beyond certain distance it appears small. ! 


Perceptual Constancies : 


_, The ability to perceive objects as: stable or unchanging 
inspite of the fact that sensory patterns they produce are con- | 
-stantly shifting is known as ‘‘Perceptual constancy’’. In other. 
words the accurate perception of objects as stable or unchan- 
ged despite changes in the sensory patterns they produce. ' 
The best constancies are visual ones. Some times lighting con- 
_ ditions, angle of seeing the objects, and distances of objects, 
etc change as we move.around. Yet we see the objects with . 


no changes i.e. they appear to be constant in shape, size, 
colour, brightness and location. 


1. Size Constancy: We continue to see an object 
with constant size, inspite of the fact that the retinal images 
' (becomes smaller or bigger with the increase or decrease in 
the distance ai which we see the same object. For example hold 
@ rupee coin at a distance of one foot away from your eyes, 
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and gradually increase the distance of the coin. Correspond- 
ingly the retinal image reduces in size, but the coin appears 
to be the same in size upto a particular distance, which is 
technically known as ‘‘optimal distance’’. This perceptual con- 
_Stancy of size is due to familiarity of the object and apparent 
distance of an object. According to this author, (1) This pheno- 
menon is due to the fact, that perceptible differences between 
the retinal images caused by the distances with in the limit may 
be beyond comprehension. (2) Context is also an important 
factor in the judgement of size. a5 

2. Shape Contancy ; Perceiving the shape of an object 
constant inspite of the fact that the shape of the retinal image 
changes with the change in the angle we see it is known as 
‘shape constancy’’. For example-observe a rupee coin from 
above, and it appears round or circular, Slowly move your 
-head to its side (Right or Jeft) slowly the retinal image beco- 
mes elliptical but still we perceive it to be circular within cer- 
tain angle of perception. This is again due to familiarity and 
failure to perceive the perceptical difference of the retina! 

_images. ) : 
3. Location Constancy : Perceiving the stationary 
objects as remaining in the same place even though the reti- 
nal image moves constantly as we move our eyes, head and 
body is known as ‘‘Location constancy’. For example when 
you drive along the highway, electric poles, telephone poles’ 
_and trees fly by-on our retina. As we know that our body is 
moving and not the poles and trees make us to perceive them 
as staying in the same place. I, 

4. Brightness Constancy: Perceiving the brightness 
of an object more or less constant even though the amount of 
light they reflect changes as the overall level of illumination 
changes. For example: snow remains white even on a Cloudy 
day as it is seen on a sunny day. | ; 

5. Colour Constancy; Perceiving the colour of en 
object as constant despite the fact that the wavelength of 
light reaching our eyes may change some what. For example : 
the colour we perceive either in out door light or indoor light 
remains the same.. 7 | 
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Illusion and Hallucination : 

Our perception is not always accurate. Due to reasons - 

‘nternal or external, known or unknown. errors in perception’ 

do occur. Such errors in perception can be classified into two 
categories—(1) illusion )2) Hallucination. 


fusion ; : en 
-{lusion is wrong perception or mistaken Perearales The ° 
perceptual process involves interpretaion of the sensory expe- 
rience in the. light of our past expetience, present attitude, 
organic needs etc. Consequently if the interpretation is done 
wrongly the stimulus perceived will be wrong. Such a pheno- 
menon is khown as //lusion. It is defined as Immediate appre- 
hension of an object or objective reality as we are and not” 
as it is. So in illusion, apprehension does not agree with the — 
_ reality. Illusions are also interpreted as erroneous or mislead— 
ing perception in reality. The classical example i is our perception — 
of.a rope asa snake in the moonlight. The stimulus is jike the 
one coming: from a snake and it is quite real and objective. 
Because of the similarity between the two. we perceive a rope 
as a snake in the moonlight as gu ded by our past experience 
and fear. [n illusion there is always an objective reality but it 
is mistaken. Thus illusion is a normal and universal. phenome- 
‘non, unlike Aa/lucinat on which is abnormal and not univer— 
_ Sal. Further there is no objective basis for hallucination, but — 
‘the mental image is projected and mistaken for perception. 
Example : Perception of Devil or God. q 
In order-to understand how illusions are caused and what 
are the reasons for it, psychologists have studied illusion by 
making use-of a number of geometrical optical figures which 
' cause illusion. Illusions are valuable to psychologists because 
they are systematic errors which provide hints about perceptual 
| strategies of mind. Just as size, shape, location, brightness 
and colour constancies, ijlusions are caused by these lactors, _ 
- The most important and frequently used | popular geometrical 
‘figures are Muller-Lyer Mauston and Horizontey- Vertical — 
fllusion. 
_ Muller-Lyer illusion : In the Muller-Lyer illusion there 
are two straight lines of equal length. One is bounded bya 
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pair of arrow heads at both ends and another line is bounded 
by feather heads at both ends. Though both the lines 


Figure 18 : Muller-Lyer 
7 illusion. 


& 


are equal in length, the arrow heads 
line appears shorter than the feather 
heads line. This is nothing but an 
optical illusion. This illusion is 
due to perception of the lines in the 
context of the arrow heads and 


feather heads attached to the lines. 


Generaily heret is a tendency to 
under-estimate the.arrow heads tine 


- and to over-estimate the feather 
heads line. The total illusion is the 


product of two illusions of the oppo- 
site directions which are of equal 
force. That is the line with the arrow 


heads appearing shorter than what 


rit is and the line with feather heads 


appearing longer than what it is. In short the illusion is due to 
unanalysed total impression of: the two lines with their 


appendages. — 


This illusion is due to many factors like, accomodation 
expectancy, thickness of the arrow heads and feather heads. 


thickness of the lines, colours, angles of the obliques, diffe- 


Fig. 18 : Horizontal-Vertical 
illusion 


137 


_ rent position of the two lines, 
_. age and experience of the 
subject etc. (P.Nataraj,1970) 


Horizontal. vertical! iflu- 
.sion : In the horizontal-ver- 
tical illusion figure, the ver— 
- tical line is drawn from the 
mid point of the horizontal 
line in the righit angle posi- 
tion. Though the lines are of 
equal length the vertical line 
appears longer than the hori- 
zontal fine by virtue of its 
position. This is “because the 
movement of the eyes along 
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verical line is more streneous than the movement of the eyes 
on the horizontal fine. Naturally the vertical line looks longer 
than what it is and the horizontal lire looks shorter than what 
itis. Another reason is that, the horizontal line is cut at the 
intersection which makes it look shorter than its counter- part 
vertical line. This is known as horizontal-vertical illusion. 
According to the sudies made by the author (Nataraj, 
1970) several factors contribute to this illusion, i.e.: (1) | 
Colour of the two lines. If both the lines are of the same colo- 
ur, illusion isless and they if are of two different colours (come © 
3 plimentary colours) illusion Is more. (2) If the vertical line. is 
in right angle position illusion is more and it becomes less aa 
the magnitude of the angle is increased or decreased. “(3) The’. 
magnitude of illusion is directly proportional to the length of. 
the two lines. (4) If the horizontal line is thicker than rhe ver- 
tical line, illusion is more. - On the other hand if the vertical - 
line is thicker than the horizontal line, illusion is less, (5) If 
there is gap at the intersection, illusion is less. If there is no 
gap the illusion is more. (6) The rate of increesing or decreas- 
ing the vertical line to make it appear equal to the horizontal 
line makes the magnitude of illusion to vary. Apart from these 
Objective factors, the subjective factors like—(a) Age, (b) 
Practice, (c) Social facilitation also affect the magnitude of . 
illusion. In the sense illusion increases up to 12th year of age . 
_ and then remains constant, with practice it decreases upto a 
' jevel, With social-facilitation the magnitude of illusion increo- _ 
ses. (P. Nataraj 1970). 3 


Iusion of movement-Phi-phenomenon 


| Preceiving movement is one of the characteristics of 
preception. It is an innate nature of mammalian vision. Though 
preceiving movement is natural, perceiving apparent move- 
ment of an object is known.as illusion of movement or phi- 
| phenomenon. What we see on the screen in a cinema theatre. 
is not the real movement but a series of still pictures projec- 
ted on the screen at a particular speed i. e., 20 to 25 pictures. 
per second. The neon lights advertisement is also based: on 


this principle. The perception of a : 
mit} Sea am So arent movém 
primitive organisation of peceeteie cent te 
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The illusion of movement can be demonstrated by phi- 
phenomenon apparatus in the laboratory. This apparatus has 
two lights in a line. As the two lights are moveable, the dist® 
ance between them can be adjusted as required. This appara- 
tus has a control to vary the brightness of lights’ In: front of 
lights there is a milky glass screen. By connecting this appra- 
tus with a metronome the rate of on and off of the two lights 
can be regulated. By switching on the tight the two lights can 
be made to go on and off alternately at a particular speed. 
But we experience it as if only one light is hopping back and © 
forth. This is known as illusion of movement, In the same way 
we experience auditory illusion from different directions at 
the cinema theatre. Thus we experience different forms of illu- 
sions referring to different sense organs. 

Several factors contribute to this phenomenon (Postman 
and Egan, 1964). Such as. | 

(a) The pause between the two stimuli : If the pause is 
less than 30m. per sec, we preceive both the lights simultaneo- 
usly. On the other hand if the pause is more than 400m. secs 
we perceive the succession of stimuli without apparent move— 
ment. 

(b) The distance between the two lights: As the dista- 
nce between the two lights is increased, the value of the pause 
must also be increased for optimal movement. 

(c) Brightness of the lights: \f brightness is decreased 
keeping distance constant, the pause for optimal movement 
increases. , 

_(d) As the distance between the subject (S) and the app- 
aretus increases holding other things constant, apparent move- 
ment increases within certain limits. 

7 (e) Individuals with analytic attitude do not perceive 
apparent movement, | 


Causes of illusions 


Optical illusions ars caused by many factors. Some causes 

‘are more predominant in-some forms of illusions. In some 

-other forms of illusion some other causes are predominant. 

Some illusion wili have more than one cause. However some 
of the causes of illusion are : 
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(1) Similarity - If two c3jects are similar in appearance 
iJusion occur more easily than others. Example : It is-natu- 
ral to mistake a curled ropa for a snake due to similarity. 

(2) Expectancy: if we are waiting for a friend, every 
individual at a distance wil! be mistaken for the friend. While 
searching for the coin lost every glittering object is mistaken 
for the coin ‘which we are searching. — de 

(3) Physical causes: The mirror-illusion and the eche 
ilusion are good examples for this. The former is due tc 
reflection of light and the latter is due to echo of sound. 
The mirrored objects seems to be behind the mirror because the 
light reaches our eyes from that direction. In the echo illusior 
the echo seems to come from somebody across the lake because 

the sound actually reaches our ears from that direction. 
@ (4) Unanalysed total impression : This is clear from Mulle: 
Lyer-illusion. Here though we are supposed to perceive anc 
. estimate the actual length of the lines excluding the appendage: 
we will be compelled to perceive the total figure and thu: 
over-esimate or under-estimate the lines. Thus this unanalysec 
total impression causes illusion. | 
(5) Subjective factor : Such as habit and familiarity caus 
iNusion. Example : Cross two fingers and touch a marble o 
‘hold a pencil with the crossed part of both the fingers, and yot 
will feel two marbles or two pencils. Another example is 
proof reader's illusion. : . 


Hallucination : 

Another form of error in perception is hallucination. Hallu 
cination is nothing but mistaking the mental image for an ob: 
ject or a person. Here we perceive a figure or an object pure 
‘ly because of subjective condition, though there is no objec: 
ve stimulus, Such an error in perception has no sensory 
stimulus. Though illusion is also error in perception, it i: 
wrong perception. whereas hallucination is false perception 
Thus these two differ in certain respects— (a) Iiusion has ar 
. Objective basis whereas hallucination hss no objective basis 
which is purely subjective. (b) Hallucination involves images 
where as illusion involves no images, (c) Illusion isnormai anc 
an universal : | 
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phenomenon, whereas hallucination is abnormal and subjec. 
tive phenomenon. It indicates the pathological condition of the 
- mind ora symptom of psychoses. For Ex:—Perceiving a ghost 
or God when there is no stimulus actually. Hallucinations take 
place because of inner fears and conflicts. Sometimes an inte— 
nse wish or hope may also produce hallucination. For Ex:— 
Mirage. The hallucinations are also caused by drug and 
alcohol addiction. Hallucinations are generally either visual or 
auditory in nature than of other forms. Ne 
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CHAPTER V 


Learning 
Introduction : | 


Many lower animals are endowed with tropism, reflexes 
and instincts. These three hereditary endowments are sufficient 
to meet the demands of adequate adjustment to the world 
around. They are also sufficient to meet the basic needs nece- 
ssary to survive. So to say, that many animals are practically 
self sufficient. They escape from danger, satisfy their hunger. 

thirst, sex and seek shelter without any learning or training, 
All these behaviour emerge spontaneously as and when the 
concerned structures are matured. Even the neonate without 
learning, sucks, breathes, swallows, excretes, and cries when 
it is hungry. The sexual and gregarious behaviour emerge with 


. ' maturation of the concerned structures. 


As we go higher in the scale of evolution and as the brain 
becomes increasingly complex, the hereditary endowments 
which help to meet the basic needs or the unlearned behaviour | 
give way gradually to learned behaviour: This is so because 
the tropism reflexes, and instincts become inadequate to meet 
the demands of the complex organism in the complex world. 
As we reach the human level, practically everything beyond 
basic physiogical processes and refjexes are learnt.The human 
nature is thus to a large extent acquired. é 
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if manis deprived of what he has fearnt, he will revert to 
the level ozsen infant. Ifhe is deprived of social heritage. 
which he has acquired, he would be no better than a savage 
That is why learning is considered to be the most important 
_psychological process which forms the basis for almost every | 
thing that makes him psychologically different from other 
animals and other human beings. In shart man becomes 4 
human being by learning to give up impulsive, aggressive 
animal behaviour and by acquiring the essentials of socio- | 
cultural contents of society to which he belongs. : 


We learn many things to fit into the world of reality and 
morality such as, habits, skill, social activities, religious 
beliefs, customs, traditions, rituals, moral values and so on. 
What we learn can be classified into a few categories: (i) we 
tearn not to react to irrelevant stimuli. For ex :— Certain 
sights and sounds which disturb us will be ignored or tolerated 
or get accustomed to, (2)We learn relatively simple responses 
tothe immediately relevant aspects of our environment. 
Ex: The neonate learns to find the mother's breast or the 
nipple of the bottle and sucks it when it is hungry. (3) We 
learn motor skills like reaching, grasping standing without 
support, put on our clothes etc. Simultaneously we learn 
verbal skills like understanding the words and symbols used 
by others and using the words to convey our thoughts, feel- 
ings, experiences etc. (4) We learn solving the simple prob! 
ems inthe beinning and more complex ones later. (5) We 
acquire information about ourselves ‘and the world around. 
This facilitates the acquisition of skills and solution of the 
problems confronting us. Thus we find a gradual transition 
from simple form of learning to the most complex ones. 


Learning is not peculiar to man alone. It is found in simple 

form, even.at the lower level of animal. But it.increases grad— 
ually from phylum to phylum in the course of evolution and 
with the increase in the complexity of nervous system. This 
becomes clear from the studies made on animals at various ~ 
levels by eminent psychologists like Thorondike, Morgan, 
Watson, Lashley, Paviov, Skinner. Kohler and others. 


arning * 7142 : 


What is learning ? 


(a) Learning is a process by which the individual acquires 
various habits, knowledge and attitudes that are necessary to 
meet the demands of life in general. Thus learning adds new 
knowledge, and new ideas and thereby helps us to deal with 
the environment more effectively and efficiently. (b) It will not 
help us simply to deal with the environment in old ways, 
rather it guides us to deal with our problems in new ways 
also. (c) Learning being purposive in nature, it directs the 
behaviour towards the end results, which satisfy us by rele- 
asing tension created by a particular need. 

In short, itis said: | . 7 

(1) Learning modifies and changes ons‘s behaviour with 
refeence to achieving a particular goal. 

(2° It establishes new relationship between a stimulus and 

a resp~..se. This involves new neural connections. | 
(..) It is a process of developing now method or technique 
to deal with one’s problem (Boaz 1968) . 

Considering all these points, learning may be defined as a- 
Process of effecting a change in behaviour which generally 
produces an improvement in our relations with our envior— 
ment, Munn(7 966) defines itas the process of being modified 
more or less permanently; by what happens inthe world 
around us by what we do, or by what we observe. . 
Differences between man and animal in learning 


In order to meet the vital needs of everday living, animals 
are provided with hereditary edowments called instincts. The 
Physical structure of the organism isso designed, that it 
facilitates the operation of instincts, such as food seeking, 
‘mating, combat, etc. To satisfy these basic needs animals need 
not learn, but it is not so.in case of man. Man's activities do 
not confine to only basic needs and their satisfaction, but has 
to learn. many more activities to adjust to the complex environ 
ment. He is proviced with more intelligence, memory, and 
some special capacities which are not found in animals. With 
the abilities he is endowed with, he has developed language 
which helpsi him to understand others and to aa 
thoughts, feelings and actions. In short all these help him 
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to adjust to his physical and sociai environment effectively. 
and efficiently. © : : ok 

(1) The difference between man and animal in learning 
is due to superior intelligence found in man. By making use 
of his intelligence he not only learns faster but also uses less 
effort. - ) 

(2) Man‘s memory is better than that of-animals.It helps 
him to save time and energy in learning the material given. 

(3) Man has the ability for abstract thinking which is 
lacking in the lower animals. This abstract thinking helps | 
him to plan out learning before making any effort to learn. He 
plans out how much he has to learn at a time, how he has to 
learn, what he has to learn, what are the right movements 
and what are wrong movements etc. Naturally this planned 
mode of learning not only helps him to minimise errors but 
also to save time and energy. Consequently learning will be 
more efficient and effective. As this ability is lacking in the 


lower animals, mostly they resort to trial and error method 
which consumes moretime and energy. — 

(4) Man has verbal facility which is Jacking in animal. 
This helps him to read and understand the instructions or the 
directions given, either in the books or given by others. This 
knowledge helps him to learn the given material faster and 
better than the animals, 

(5) Man’s ability to learn by imitation is far superior to 
that of lower animals. No doubt monkeys and chimpanzees 
have the ability to imitate but itis not so much as it is in man. 
Naturally this helps man to learn better than the lower animals. 


Thus various facilities that man has, help him to learn 
‘the given material more efficienti 


y than the lower animals 
[Woodworth & Marquis 1955) ; 


- Learning in animats 


In order to understand the various aspects of learning viz, 
the nature of learning, factors which facilitate learning, kinds 
of learning, ‘methods of learning and neurological changes 
under learning, Psychologists have made innumerable Studies. 
‘They have used : white rats, guinea pigs, cats dogs and 
. Chimpanzees as their subjects for their studies. The apparatus 
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ised to study animal's learningare ; mazes, puzzle box, fence 
ages etc. 


Some of the important mazes they have used to study | 
nan’s learning are : Hampton Court garden maze, slot-maze 
tep-maze, finger-maze, etc. The path in the maze is neither 
imple nor direct but mixed up with a number of blind alleys. 
ience it has to. wander in the maze to find the correct path 
rom the entrance to the goal. Only when it reaches the goal 
he hungry animal gets food. Learning to trace the correct 
yath is not an easy task to the animal because it is mixed up 
with the blind alleys or dead ends. Avoiding the blind alleys 
ynd running through the correct path from the entrance to the 
yoal is the criterion of learning. To attain this criterion the 
inimal in the beginning enters into the blind alleys a number - 
sf times and finally by chance it reaches the goal, . Entering 
nto the blind alley is an error and it does not lead to the goal 
3uch errors reduce gradually as the trials progress Finally it 
earns to run through the correct path without entering into 
he blind alleys which is the criterion of learning. This type 
sf learning is known as Trial and Error learning. : 


In order to study maze learning in man psychologists have 
used finger maze,step maze, mirror tracing board etc.As the path 
is not known to the man he commits a number of errors in the 
beginning and these errors gradually reduce as rhe trials pro- - 
gress. In spite of the fact that man is more intelligent than | 
the animals, he also shows'ttriai and error type of learning in 
the absence of the knowledge of the correct path. 


Trial and Error Learning 


In order to study the kind of learning that the animal 
shows or to study how animals learn, 4 good number of expe- 
fiments are conducted on animals using different apparatus. In 
this connection it is appropriate to recall the study of E. L. 
Thorndike a pioneer in the field of animal learning. For his 
study on the animal learding, he constructed a cage called 
problem box or the puzzle box. He kept a hungry cat inside 
the cage and a piece of fish outside the cage at a little dis- 
tance. The cat was kept hungry to motivate it for action. 
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The box was built in such a way that the door could be ope-- 
ned only by pressing the lever, inside the. box. Learning: to 
press the lever to open the door is the criterion of animal's 
learning. } | a 

Throndike (1899) gives a graphic account of behaviour 
of the cat in the cage. According to his report the cat became 
restless and made all kinds of attempts to get out of.the cage 
like clawing, biting the bars, shaking the moveable parts, 
pushing the snout between bars, stretching the leg to reach 
the fish and soon. All these random activities of the cat 
indicate that learning is purely by tzial and error method. 
While making these random movements accidentally the cat 
operated the lever and opened the door. Then it went out 
and ate the food. Again the cat was put into the box, closed 
the door and kept a bit of fishin the same place. In the second 
trial also the cat was restless and made random movements 
‘in the beginning and finally operated the lever, opened the 
door and ate the food. The same procedure was followed 
until the cat was able to open the door straight away without 
making any random movements. As trials advanced the un- 
necessary and irrelevant movements were gradully reduced. 
Finally, the cat learnt to operate the lever-straight away. 

He also conducted similar experiments on dogs and mon- 
keys. Fromthe results he obtained he has mentioned the 
following salient features of animal learning—(1) from trial to 
; trial the useless movements gradually reduce. (2) the-random 

activities become more specific. (3) Finally, the animal learns 
the trick. These are the characteristic features of blind fear 
ning or rote learning.He called this trial and error method of 


learning. Here the animal actually learns to select certain 


movements in terms of their consequences. To explain this 


process of learning he has Suggested three laws of learning. 


- Throndike’s Laws of Learning 
The three lows that Thorndike 
effect, (2) law of frequency, 
(1) Law of effet - 
activity that gives satisf 
established and gets fix 


Suggested are : (1) law of 
(3). law of recency... 
According to the law of effect, any 
action of success, has tendency to be 
ed up. On the other hand any acitivity 
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that does not lead to the cesired goal and causes the feeling 
of disappointment and dissatifaction has a tendency to be dis- 
carded or dropped out. Thus the Stamping in and stamping 
out of any activity is determined by the effect it proditces. So 
a satisfying state caused by any movement or arr activity will 
_ be retained or maintained. O1the other hand an annoying” 
state.caused by an activity is likely to be dropped out. | 


According to Thorndike the speed of earning or the speed 
, of establishing the connection between the particular activity 
and the particular goal depends upon. the satisfaction value. 
of the rewards. The efficiency of learning ;depends. upon the 


size of the reward and thie length of time that lapses between 


the correct mevement and the reward obtained. If the reward 
is very small or the intervel is long, learning becomes slow. 
- On the cther hand if the reward is big or the interval {s short 


-- learning will be quicker: So every successful movement that 


the cat has made in each successive trial was established and 
fixed up. The unsuccessful movements that the cat has made 
were discarded. Thus the cat has learnt to press ‘the lever. 
and to open the door of the cage. 


(2) Law of frequency : According to this law any acti- 
vity repeated a certain number of times has a tendency to be 
established permanently. Thus the repeated activity becomes. 
stronger and easier to repeat it. Onthe other hand any acti-_ 
-vity that is not repeated is likely to be atrofied or it disappe— 
ars for want of repetition. Though wrong movements are 
also repeated, they will be dropped out gradually for want of . 
reinforcement or due to dissatisfaction attached to them. 


(3) Law of Recency : According to this law, any: act 
or activity which is done recently has an advantage of being 
repeated once again because of fresh experience. So the right 
movements done recently accompanied by reinforcement and 
repetition help trial and error method. Thus these three laws 
or principles govern the trial and error learning. 
The laws of recency and frequency are together called. 
the law of exercise. The law of effect is known as the law 


of reinforcement. 


? 
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Lloyd Morgan the founder of animal psychology has 
studied learning in animal by experimenting on a dog. The dog 
which was selected for this experiment was first placed ina - 
small front yard enclosed by.a picket fence.- The dog showed 
eagerness to go out of the yard. into the street. So it pushed - 

it’s snout between the pickets one after the other without 
knowing where the solution was lying. As the gate latch was 
located in one of the space between the pickets the dog 
accidently removed the latoh by its sncut, the gate opened 
and the dog went out of the yard. When the experiment was 
repeated on subsequent days the random movements shown 
by the dog gradually reduced. The dog learned to go directly 
to the latch and removed it with its snout. 


Here thc dog’s behaviour seem to be of Jess reasoning, 
less deliberate and more impulsive. However it showed 
variation in its behaviour to reach the goal. This variation is 
due to trial and error learning. The movements which have not 
led to the solution were dropped out and the correct moveme- 
nts were strengthened.. 


Essentials of trial and error learning are: (1) A set to 
reacn a certain goal, (2) there is no, clear and definite way to 
to reach the goal, (3) exploration of the situation, finding the 
possible Idads and trying them, (4) finding a good bon and 
reaching the goal. 

. An analysis of the behaviour of the aoa in the above 
experiment reveals, the dog first learnt where to work, secon- 
dly it learnt where exactly to work, (space between the 
pickets), this refers to place learning. Finally it learnt how to 

-Mmanipulate the latch. This is called tool learning or thing 
‘learning, Here the animal learns to deal with places and this 
s not due to the higher mental process but learning to respond 
io certain sensory stimuli by making muscular movements. | 
Whereas higher animals fearn place and things, by knowledge 
and not directly by the stimuli received. Further a number of 
studies : are made to Know what otal the animal learns and 
_how it learns. 
Maze learning : One of the Prost common experiments in 
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animal learning Is maze learning by white rats. Various types 
of mazes with different degrees of complexity are developed. 
Ganerally the maze has wrong turns leading to blind alleys. 
The correct path leads to the goal where the rat finds food. 
The plan of the experiment is to see the number of trials that 
the rat takes to learn the maze successfully, i.e, to run through 
the correct path without enteirng into blind alleys in the 
shortest possible time. Entering into the blind alleys is taken 
as an error. In order to motivate properly, the rat is generally 
kept hungry for 24 hours prior to the experiment. Otherwise it 
may sleep in the maze without trying to run through the maze, 

When the ratis placed at the entrance of the maze it 
cannot see its way to the food. Naturajly the rat becomes 
active and begins to explore the maze ina disorganised way. 
It enters into all the leads, leading to blind: alleys. Finally it 
reaches the food. After allowing it to eat a small bit of food 
kept there, itis placed again at the entrance. Thus several 
trials will be given per day. As the trials advance the rat 
reduces entering into the blind alleys and even if it enters, it 
does not go deep into the blind alley rather it turns back. 
Finaliy after a number of trials spreading over a few days rat 
learns to avoid entering into the blind alleys and runs directly 
and quiclky through the correct path to reach the food. For 
each trial the number of errors and time taken are noted. 

In order to explain what exactly the rat learns psychologi— 
sts have suggested a few theories mentioned below. 

(1) Watson the founder of behaviourism has stated that 
the animal learns only a. fixed series of movements. This 
theory is known as chain reflex theory. According to this 
theory the useless movements will be discarded by the animal 
and a fixed, regular chain of movements become conditioned 
and established. This theory was criticised and discarded on 
the following grounds. , | 

After the rat has learnt to run through the maze success— 
fully the maze was filled with water and the experiment was 
repeated. If the chain reflex theory is correct, the rat has to 
relearn the maze because it has to swim through the path to 
reach the goal. Here the reflexes and the motor movements 
required are different from those required for running through 
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the maze when it :c dry. But to the surprise of the investigator 

the rat swam through the path directly and quickly to the goal 
inspite of the differences in the situation. From this it is clear 
that the chain reflex theory is wrong because the rat does not 
learn a series of fixed movements rather it /earns the path. 

Lashley repeated the experiment, by operating the limbs of 
the rat which had learnt to run through the path successfully. 
Thus the rat was disabled to run through the path in normal 
way. Still it stumbled and rolled through the correct path and 
reached the goal directly. This experiment proves that the chain 
reflex theory does not hold good to explain all maze learning 
by rats. Similar experiments made in this line, have shown 
that kinaesthesis as implied in the chain reflex theory cannot 
be the sole factor in establishing the learning process. 

(2) Then fixed path theory was offered to explain rats 
learning the maze. According to this theory the rat learns a fixed 
_ path as suggested by modified experiments. They have used 
mazes with twe or three alternative correct paths leading to 
the goal. The rats have chosen one Corrent path at ona time 
and another path another time and soon. However they showed 
a tendency to prefer the shortest and the easiest one. So this 
theory was also discarded. me 

(3) Generally accepted theory is place Jearning theory. 
According to this theory, the rat not only tearns, where to 
work, and what exactly to work, but also learnt the whole - 
situation. i. e., perceives the field of objects with their mutual 
relationships. This theory is better known as situation learning 
theery. From this we understand, that learning is nothing but 
perceiving of a course of action to a goal in a particular situ- 
ation. The pattern of movements learned is only a consequence 
of perception of the pattern of spatial relationships, and inner 
tensions felt towards reaching the goal. 


Maze learning in human beings 


In order to study learning process in human beings psy- . 
chologists have used, Hampton court garden maze, finger 
tracing maze, step maze, mirror tracing board etc. Generally 
‘S‘ is blind folded so that he cannot see tha entire structure of 
the maze while learning to trace the path. In some cases the’S’ 
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has to trace the path with finger or with stylus. The results 
reveal, that learning process with human ‘S‘ takes more or less 
the same course as with rats. Man also learns by trial and | 
error method. Errors and rime gradually reduce with trials. The 
advantages the man has; is the capacity to verbalise and to plan 
out the movements before actually executing trial and errors 
method. — | | 

One of the commonest laboratory experiment is tracing the 
star pattern by a chalk piece or stylus in the mirror tracing 
board. The ‘S' has to trace the star pattern either with a chalk 
piece or stylus, without touching the edges. While tracing the 
pattern the ‘S‘ is not supposed to look at the star pattern dirc- 
etly but has to see the pattern through the mirror where the 
whole thing is reverse. So, it requires some learning before 
one can correctly trace the pattern. This experiment reveals, 
trial and error learning, insightful learning, conditioning, form- 
ing abstract relationships etc, The same apparatus is also used 
to study transfer of. training and effect of punishment on 
learning. | 


Insightful learning 


Most of the experiments of Thorndike are concerned with 
learning motor skijls leading towards o particular goal. Form 
the results he had obtained, he arrived at the conclusion that 
all learning take place only by trial and error method. This was 
because that the perceptual field available was limited and it 
did not include the solution. In other words. the solution was 
not in the perceptual field and hence learning was of trial and 
error type. 

Wolfgang Kohler one of the founders of Gestalt school: has 
emphasised the factor of perception in learning. He pointed 
out the problems set by Thorndike are too difficult for the ani- 
mals. The latch or the press button was not at all within the 
perceptual field of the cat. Naturally the cat resorted to tria 
and error method. Even men under similar situation uses trial 
and error method. Suppose a person is locked up in @ room, 
where the électric switch concerned with opening the door 
is concealed and he ts not told about the switch, he is sure to 
anopt only trial and error method’ He tries all the possibilities 
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one by one at random. ii the same way Thorndike’! 
problem was too difficult and the solution was not within the 


perceptual field of the animal. Hence it had resorted to trial | 


4 


and error method. 


Kohler in one of his experiments on: learning, put the 
chimpanzee by name Sultan, inside a cage and kept a banana 
out side the cage at.a little distance. He placed two sticks 
(one longer and another shorter) inside the cage. The chim- 
panzee could get the banana only by using the longer stick. 
Accordingly, the chimpanzee used the longer stick and got the 
banana. It was able to get the banana because it grasped 
the whole situation. It is a sign of /ns/ght.- 


In another experiment, he kept the same chimpanzee in— 
side the cage along with two sticks (one longer and another 
shorter) One had a sharp edge and another had a hollow, so 
that thrusting one into the other, the stick could be made Ion- 


ger. The banana was kept at such a distance that it could be 


reached only by joining the two sticks together and not by 
using any one stick. When the experiment started the chim- 
panzee became active and tried vc ‘ious means of reaching the 
banana. 3 oo 

The disgusted chimpanzee gave up its attempt to reach 
the banana and started playing with the sticks sitting ina 
corner of the cage. While so playing accidentally sharp edged 


"Stick feel into-the hollow of the other stick but not properly. 


This gave the animal a brain wave or bright idea. The animal 
straight away joined the two sticks firmly stretached it towards 


‘the banana reached it and got it. 


Kohler emphasises the suddenness with which the right 
solution appeared. {t was nota gradual learning by trial and 
and errormethod. The sudden Idea leading to the solution 
is called insight. So he says that animal learns not only by 
trial and error method but also by insight. What really happe- | 
ned in the case of chimpanzee was not a gradual developm3nt — 
of a motor skill but a new perception of the situation. What 
the animal learnt Was not a particular skill in the manipulation 
of the sticks but a new way of perceiving the situation. The 
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- possibility of combining the-tweo'sticks and possibility of rea- 
ching the banana, were all perceived as organised factors of 
‘the perceptual field. The animal learned to see the situation 
as a whole. The solution was possible because all the factors 
concerned with the solution were within the perceptual field 
of the animal. The suddenness and new way of looking at the 
problem and solving it is called: insight In other words. under 
standing the interrelatedness of various factors concerned 
with the solution is known as /nsight. This is based on pre- 
vious experience. It also involves a new way of perceiving 


logically the cause and effect relation ships. Here we do not ‘ 


respond to stimuli but we solve a problem. In other words 
this kind of learning occurs in problem solving. {t appears to 
involve the understanding of how the elements of a situation 
are related and can beorganised.  ~ 

In order to confirm his findings he conducted experiments 
on other animals and children. Al! these experiments have 
shown that at some stage there is a new organization of the 
perceptual field resulting in getting the solution all of a sud- 
den. This he called /nsight. It does not depend upon the 
past experiences. 


Learning by imitation or observational Learning 

Apart from learning by trial and error method and by 
insight, animals and human beings also learn by observing 
others doing it. In observariona! learning the learner observes 
a model and makes certain responses and experience the con- 
sequences.Sometimes ‘‘mimics or imitates the response, shortly 
ofter observing them. Although higher animals may learn 8 
great deal by observing and attempting to copy the perfor- 
mances of others, they must first learn to mtate. If imitation 
is to be possible, the activity to be imitated must be within 
the limits of the imitator’s ability. Otherwise imitation be- 
comes impossible. Re 23 

Learning to imitate is illustrated by an experiment condu- 
cted by Miller and Dollard on 42 first grade children. Two 
boxes were kept on two chairs in a room. One child (the 
leader) was told, which of the two boxes must be opened to 
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secure a piece ofcandy. That box contained two pieces of 
of candy and the child was instructed to take only one piece 
and leave the other behind. The second child (imitator) was 
rewarded with the second piece of candy if he opened the 
same box as the leader. He wasnot rewarded, if he went to 
the other box. Both the children first stood at a short distance 
away from the two chairs on which the boxes were kept. As 
the experiment continued the position of the candy was chan- 
ged from box to box in random order:(1)It was found that only 
20% of the children learned by imitation to go to the correct 
box in the first trial (2) On the average it took 3 trials for the 
imitator to copy the performance of the first child. Later on in 
the same experiment four boxes were used instead of two. - 
They were arranged at four corners of an imaginary square. 
(1) Here, only 75% of the children imitated correctly at the 
first trial itself. (2) This demonstrates the transfer of princi- 
ples involved in the first learning situation to the second one. 
So, due to transfer of training 75 ~have succeeded in imitating 
at the very first trial alone. 

From this we understand that children can be taught to 
imitate certain responses when the basic principles of learning 
and ‘motivation are followed. By this technique children 
“acquire certain attitudes and responses during the course of 
Socialization. Sometime the learning remains latent and start 
Operating at appropriate time or age. The factor of -matura— 
tlon plays an important role in learning to imitate. For ex:-— 
an immatured child cannot learn to walk by imitation. Simi- 
larly by mere observation a boy cannot repair a watch unless 
the basic skills for the particular task have already been 
acquired. | | 

This learning by imitation has two decided advantages 
over a pure trial and error approach : (1) It enables the learner 
to save time and effort which might otherwise be° wasted in 
- making incorrect approaches. Seeing a skilled performance 
saves a great daal of time which would otherwise be spent 
in trial and error.(2) Observing askilled performance not only 
gives a general orientation but also gives certain insight into 
the problem at the start alone which may otherwise come only 
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fter a long process of trial and error learning. 


TRANSFER OF TRAINING ._— - 


Learning ofone skill often influences the learning of 
snother skill. This influence may be either positive or nega~ 
tive. (1) If the first learning facilitates the second one, it is 
known as positive transfer. : (2).\f the first learning interferes 
with subsequent learning and retards the progress of the latter 
it is known as negative transfer or habit interference.For ex:- 
A man who has learnt to type on a special kind of keyboard 
finds it more difficult to learn to use a standard ‘key board. 
Transfer takes place (positive transfer) from one material to 
the other within the same class of materials. For ex:-Lear- 
ning mazes, word list, poetry etc., usually affect favourably 
learning of the other samples of the same class of materials.in 
fact the educational programmes in schools and colleges. are — 
based on the belief in the possibility of transfer of training In 
our educational system itis believed that if a student learns Eng- 
lish or Kannada or Hindi it improves his memory power for le- 
arning oiher subjects taught in those languages. Learning such 
subjects for the sake of training to the mind is called formal 
discipline. The main principle behind education is the idea 
of formal discipline by which the training obtained in one 
subject or group of subjects could be transfered to other acti-. 
vities. For ex:- Traning given in physics, chemistry, and 
mathematics upto pre-university education constitutes the 
formal discipline which aids or facilites higher training in en- 
gineering, technology and medicine. 


Bilateral Transfer 


Bilateral transfer or cross-education is another form of 
positive transfer of learning in which one part of the body 
facilitates learning by another part of the body: - For ex:- Lear 

‘ning to trace the star pattern in the right hand facilitates lear- 
ning to trace the same pattern in the left hand, (Mirror tracing 
board). | +e 

Ewert in one of his studies on bilateral transfer.of training 

selected two equivalent groups of subjects— (1) Controlled 
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roup. (2) Experimuiicas group. He has used mirror drawin 
apparatus for this study. First both the groups were givel 

one trial each with the left hand i.e.. each subject was instr 
-.cted to trace the star pattern in the left hand by looking % 
its reflection fin the mirror. The errors committed af 
time taken by each subject were recorded separately. The 
the subjects of the controlled group were given comple 
rest and no training was given in the interval. Where: 
‘the subjects of the experimental group were given abo 
50 trials to trace the star pattern in the right hand. After th 
training both the groups’ were given another trial in tl 

left hand. : | , 
From the above experiment it is found that—(1) the cor 
trolled group had committed in the second trial 45% of -tl 
errors committed during the first trial. {in other words 55 
of the errors were dropped out in the second trialeven wit 
out intervening practice with the right hand. (2) Whereas ti 
experimental group which was given intervening practice | 
the right hand committed in the second trial only 26% of t 
errors committed during the first trial in the left hand. In ott 
- words 74% of the errors were reduced from the first trial 
the second trial. (3) The difference of 19 errors betwer 
the controlled group and the-experimental group is in favo 
of experimental group.. (4) When time score is compared be 
ween the two groups it is.found that the controlled group h 
reduced 46% of the time whereas the experimental group h 
reduced 82% of the time. The difference of 36 of tim 
reduction from the first trial to the second trial is in favour: 
experimental group Thus training in the right hand has help. 
reduction both in terms of time and trials, ue 


Transfer to similar activity ; . 
From the above discussion it is clear training to one hat 
facilitates training for another hand. Here we see that learnir 
one activity facilitates learning another activity which 
similar, In one expeiment, the experimenter gave a pap 
pencil task in which the ‘S‘ of experimental group was instr 
_ ted to cross out rectangles connected with each.colour 
circle. There were about 4 circles and 4 rectangles in ea 
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design. After this training the ‘S'was given discrimination 
reaction time experiment. The reaction time and errors 
committed were recorded for each’S’ and compared with other 
‘Ss’ of controlled group, who were not given paper tes* 
training, before the discrimination reaction time experiment 
was given to them. Significant positive transfer effect was 
found with the experimental group of subjects. 


é 


Transfer in given verbal learning : 

Just as transfer of training is found with motor skills, we 
notice transfer even in verbal skills. When comparable lists of . 
nonsense syllables are learnt one after the other, there, is a 
gradual reduction in the trials and the time required to learn 
the succesive lists. An experiment was made on four groups 
of children having equal memorizing ability First group was 
asked to memorize poetry, second group was asked to memo- 
rize tables, third group was asked to memorize the substance 
of a prose selection and the fourth group was asked to solve 
arithmetic problem which do not require memorizing. This 
training continued for three weeks. Each week, they were 
given the training for four days at the rate of 30 minutes a day 
After the traninig all the four groups were asked to memorize 
the following materials-Nonsense syllables. prose selection 
date of maps and other materials. | | 

From this study it is found that (1) the children who were 

given training in poetry and tables have shown 66 to 85 more 
points in memorizing nonsense syllables than children who 
learnt the substance of prose selection and arithmetic. The 
improvement found with the above two groups is not due to 
improved memory but to the application of techniques 
learned with one material in order to learn the other. (2) On 
the other hand those who were trained with nonsense syllables 
showed negative transfer on learning the prose substances. 
(3) The transfer found to be short lived and the techniques 
adopted to learn will soon be forgotten. (4) Finally the attitude 
of concentration will soon be forgotten. Thus children who 
_ memorize one kind of material usually do not memorize another 
kind of material for which there is no previous training. If — 
improvement Occurs it is attributable to carry over of procedure 
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and attitudes. 


Bases of transfer : . | , " 
Transfer of training, whether it is between motor skills of 


verbal skills, takes place subjected to certain principles. They 
are : (1) Similarity of contents. (2) Similarity of techniques. 
(3) Similarity of principles. (4) A combination of these, 

(1) Similarity of contents : Parts of old habits may run off 
as a response to a new situation, with some modification if 
necesary. in the sense, if there is similarity batween fhe 
contents to be learned and the contents already learnt, the old .. 
learning facilitates new learning. It helps to save both time. 
and energy toa great extent. For example : if one knows driving — 
a car, he can easily learn to drive a jeep or any other vehicle, 
because the brake under the right foot, the clockwise or 
anti-clockwise movements of steering, pressing the accelator 
t6 speed up the “vehicle, gear operation are more or less the 
same in all the vehicles. This similarity in content facilitates 
transfer of training. Similarly every subject taught in the 
— sciool or collega, will have similacity in contents. So every 
thing is conveyed to us through words and other symbols 
learnt earlier. In the same way a musician who knows how to 
_ play an instrument, learns another instrument more easily than’ 
a layman. : : 4 


(2) Similarity of technique : Transfer depends upon the . 
carry over of the technique. Technique refers to /earning how. 
‘to learn or doing how to do or thinking how to think. Lear-_ 
‘ning scientific approach to a problem, helps to approach — 
another problem in the same way. A student who has studied - 
formal logic, | thereafter thinks more logically and tests his — 
thinking in terms of logic. Here the technique of formal logic 
is transfered to thinking. Similarly a student who takes a | 
‘course on how to improve memory applies the techniques _ 
‘fearnt, to his studies also. The application of technique invol- 
vas insight into the problem. 


(3) Similarity of principles : Transfer of principles is not 
always completely different from transfer of techniques,because 


the use of a technique may involve the application of princi 
ples. In one of the experiments on transfer of principles, a group 


Learning ~~ ae make 158 


boys were giver instructions on the principles of reflection, 
and another group was not given any instruction. Then both 
the groups were given mirror drawing test. Those who were 
taught the principles of reflection traced the star pattern with 
less number of errors and time. From this it is clear that trans- 
fer occurs where the principles are similar. 


(4) Acombination of these. also facilitates transfer of 


training,, Sometimes the combination of these bases is more 
facilitating than any one base. 


_ 


Conditioned Reflex 

The term conditionig is used widely to mean adjusted to 

or used to. It is a process of connecting a new and unnatural 
stimulus to an old and nataral response, which by nature are 
nothing to do with each other. For example : withdrawing the 
hand when fire is touched is a natural response to a natural 
stimulus: Similarly salivating when food is put into the mouth 
is a natural response . to a natural stimulus. But making an 
‘ndividual to withdraw his hand when ready signal is given is 
conditioning. Similarly making a person to salivate at the 
bell is conditioning. Thus feeling hungry at the dinner bell 
fear of examination or of darkness or of an animal and food 
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habits, toiist training, cultural habits. normal and abnormal, 
behaviour are all due to conditioning. So coriditioning or 
conditioned learning plays a very important role in our lives. 
Paviov himself has claimed different kinds of habits. based 
on training, education and discipline of any sort are nothing 
_ but a long chain of conditioned reflexes. Though this is not 

completely agreed upon by others, many have felt, that the 
principles involved in the acqusition of conditioned responses: 
play an important role in all learning. Dashiel has defined this 
conditioning thus- if an indifferent neutral stimulus is prese- 
nted one or more times. along with or just before an 
(natural) adequate stimulus to which the organism is respon— 
ding in an appropriate way,‘ the neutral stimulus may acquire 
potency to arouse much the same kind of appropriate beha- 
viour..Thus the neutral stimulus becomes a signal standing 
for the adequate or natural stimulus. This neutral stimulus 
must be sufficiently strong enough to catch the attention o¢ 
the organism. 


Paviov’s classical conditioning experiment 


., The best known experiment on classical conditioning was 
perfornied by a Russian physiologist and Nobel prize winner 
Ivan P. Pavlov. He accidentally discovered the conditioned: 
response, While performing a series of routine physiological 
experiments, in the early part of 20th century. He was. stu- 
dying digestion and salivation in dogs, which he called psy- 
chic secretionof the saliva, He made a surgical opening 
in a dogs cheek and inserted a tube to direct saliva into a glass 
beaker to collect and measure the secretion of saliva. To sti- 
mulate saliva he had arranged to put meat powder into the 
dog’s mouth and observed its salivary response to the food. 

_- He had engaged an assistant to serve food and to take care 
of the dog. Pavlov believed that placing food .in the dog’s 
mouth causes salivation in the mouth and gastric secretions 
in the stomach. As the experiment continued, the dog star— 
ted showing sa/iva at the sight of the food alone. Then at 
the sight of the dish, the assistant and even at the approach- 
ing sound of his foot steps. This phenomenon. has caused a 
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reat curiosity in Pavlov and etka the course of his investi- 
ation. 


When the food is put into the mouth salivation i is anatu sal 
esponse, because it causes chemical arousal of the sense 
eceptors in the tongue and mouth which. promotes digestive 
rocess. Whereas salivation at the very sight of the food or 
lish or the servant, is not natural but learnt one. So he 
hought that if salivary response could be attached to the sight 
if the food alone, it can be attached to any stimulus which is 
iothing to do with response by nature. He called it .’‘condi- 


ion reflex’’. He said Conca tere because it depended on 
;nvironmental conditions. 


In order to test this honosiais he brought a dog and 
tained it to fit into the experimental situation. A few hours: 
efore the experiment, he made the dog to starve.and brought | 
tto the laboratory. He presented metronome sound fora 
ew seconds and then offered the food. After an interval of 
‘ew minutes he presented the combination of metronome 
sound and food in the same sequential order. He continued 
he experiment fora few more trials following tne same proce- 
Jura. The dog which showed salivation to food in the early 
rials, started salivating even at the metronome sound. \n- 
order tocheck up whether the dog is salivating at the duration 
>f the sound or at the sound as such. He varied the duration of 
the sound from trial to trial and confirmed that the salivation was 
fo the sound and not to its duration. Thus the stimu'us sound 
and the response salivation were associated with each other 
by means of coditioning. Here the dog has learnt that food 
always follows sound. He concluded that if the dog could be 
conditioned to sound it can also be conditioned to any other 
neutra! stimulus or unconcerned stimulus. But the condition- 
ed stimulus should be sufficiently strong enough to cause 
attention towards it. To quicken the conditioning process 
the unconditioned stimulus should be strong and the interval 
between the conditioned stimulus and the unconditioned 
Stimulus should neither be too long nor too short. 

In Paviov’s terminology food is the unconditioned stimu- 
lus because it evokes the response of salivation by virtue of - 
its nature. The short form of unconditioned stimulus is UCS 
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or US. The response of salivation to UCS is known as un- 
conditioned response because it is not learnt by conditioning 
process, rather it occurs naturally. The short form of it is 
UCR or UR. The term conditioned stimulus is applied to any 
stimulus that evokes a response not previously associated with 
the stimulus. This neutral stimulus by virtue of preceding the 
unconditioned stimulus gains potency to provoke responsé 
which is naturally shown to an unconditioned stimulus. The 
short form of conditioned stimulus is CS: The metronome 
* sound in this experiment is conditioned stimulus. Finally the 
term conditioned response refers to the response which be 

comes associated with the conditioned stimulus due to the 
conditioning. Conditioned response is the response shown 
to conditioned stimulus. The short form of it is CR. The 
salivation shown to metronome sound in this experiment is 
tha conditioned response. The conditioned response in the 
classical conditioning is not different from the unconditioned 
response. The CR occurs because of fusion and confusion of 
the conditioned and unconditioned stimuli with each other, in 
the mind of the dog. The whole procedure adopted by Pavlov 
is called classical conditioning or paviovian conditioning. 
Sometims it is also known as respondent conditioning, baca- 

use the unconditioned stimulus follows: the conditioned sti- 
mulus no matter what the S does. Further conditioned 
response markedly resembles the unconditioned response and 
it is ineffective. ; : 

Pavioy’s studies have had a Wideapreud attaenea on the 
development of psychological thought especially on learning. 
The process of conditioning has. been demonstrated experl- 
mentally in countless experiments with.both animal and human 
subjects. The conditioned response has become a fundamental 
concept in modern psychology. Mae © 2 
Paviov’s laws of conditioning | 


‘Pavlov in order to explain how conditioning takes place 
has postulated the three laws:: (1) Law __ of contiguity 
(2) Frequency, (3) Reinforcement.. | 

(1) Law of contiguity: According to this wy conditioning 
takes place because the CS and US are’ presented close toge- 
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her in terms of time. This’contiguity of time makes the animal 
to fuse and confuse the CS with US, and to show the same 
response to CS as shown. to US. If time sequence is removed 
conditioning does not'take place. aye | | 

(2) Law of frequency : According to this law, the repeti- 
tion of the combination of CS and US for a number of trials 

‘not only establishes the relationship between the CS and CR 
but also strengthens the bondage between the two. This is 
also known as the law of exercise. ' 

(3) Law of Reinforcement :. According to this law, a 
response to become conditioned, the conditioned stimulus must 
always be presented withor followed ‘by, the unconditioned 
stimulus. The pairing of the conditioned and the unconditioned 
stimuli is.referred to as reinforcement. In the above experiment 
the unconditioned stimulus or food is the reinforcement. 

In classical conditioning reinforcement plays a vital role. 
Without the reinforcement, if only the conditioned stimulus is 
presented, conditioning does not occur. Even after the condi— 
tioned response has been established, withdrawal of reinforce- 
ment causes the conditioned stimulus to lose its power to evoke - 
the response. In short it not only promotes the establishment of : 
relationship between the CS andCR but also strengthens it. Any 
reward acts as a reinforcement with the needy organism: The 
speed of conditioning depends upon the size of the reinforce— 
ment, how soon it is presented and how often it is presented. 


_ There are several measures of conditioning that can be used 
to plot the course of acquisition. They are : latency, magnitude 
_ of response, and probability of response. Latency ,refers to how. 
quickly the conditioned response occurs after the conditioned 
stimulus is presented. Magnitude refers to the strength or size. 
of the response. Probability refers to the proportion of time © 
that a conditioned response occurs when the conditioned 
stimulus is presented. | i | 
Several phenomena under. conditioning : | | 

Some of the pheomena wecome across in conditioning 

are: (1) Stimulus generaliztion and discrimination or selec- 
tive conditioning. (2) Extinction and spontaneous recovery. 
(3) Negative conditioning (4) Delayed conditioning. « 
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(t) Generalization and Discrimination : After condi- 
tioning the dog to salivate at the sound of a particular bell, it 
responds with saliva to bells of different sounds or even to 
buzzer. In-the same way.Watson‘s child Albert who was made 
to show conditioned fear for a toy rabbit, started showing the 
same fear towards all animals with fur. This phenomenon is 
known as stimulus generalization, The tendency to genera- 
lize or to confuse stimuli is greater, early in the training period 
than later. Generalization occurs most-readily for stimuli of the 
same sensory modality such as, two auditory stimuli or two 
visual stimuli. Sometimes it may also take place between sti- 
muli of different modes. In general there is less stimulus gene- 
ralization as stimuli become more dissimilar (Brogden 1951). 
In human beings this phenomenon is related to age and ability 
to discriminate between stimuli. For example: it is more with © 
children than with adults. Just as stimulus generalization, 
response generalization also occurs in conditioning. For 
example : Animals trained to press a lever with one foot, if 
that foot is tied down or restrained, it will press the lever with 
another foot or with head. 

. The specific conditioned response of the organism to one 
stimulus and nat to the other stimulus which is similar is- 
known as discrimination of stimuli. This discrimination is due 
to the accompaniment of reinforcement (US) with one stimu- 
lus and not with the other of similar type. The capacity to 
discriminate the stimuli is limited with animals. The stimuli 
with subtle differences cannot be discriminated. If forced upon 
the animal develops experimenta/ neuroses. Even man when 


subjected to severe conflict and consequent Stress, develops 
‘neuroses or psychoses. 


Extinction and Spontaneous Recovery : Temporary 
Suspension or inhibition of the established conditioned res- 
ponse is known as extinction... This extinction occurs because 
of repeated presentation of the conditioned. stimulus without 
the accompaniment of the reinforcement. For ex : salivary 
_tesponse shown to metronome sound due to conditioning, dis- 
_ appears gradually and temporarily, if the experiment is repea- 
ted with only the conditioned stimulus, witht the accom-— 
paniment of reinforcement. 
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The phenomenori cf extinction like positive conditioning 
is aprocess of becoming adjusted to a temporary situation. 
The metronome sound which acts as s/gna/ for the arrival of 
food in the positive conditioning, also act as a signal for non- 
arrival of food inthe experiment on extinction. The extinction 
of CR refers only to classical conditioning arid not to the 
instrumental conditioning. 


) 


The principle of extincticn can be made use, to eliminate 
certain undersirable or abnormal behaviour of children as well. 
as adults by eliminating the reinforcing factor. Ex : smoking, 
drug addiction, alcoholic addiction and phobias. This is one 
of the techniqnes of behavioural therapy. | 


The sudden re-occurrence of the CR during -extinction is 
called spontaneous recovery. This can be obtained either by 
introducing reinforcement along with the CS for one or two 
trials ‘or by some rest pause after extinction of CR. The spon- 
taneous recovery is better if the rest pause is -Jonger but not 
too Jong. 


(3) Negative conditioning : Fundamentally negative 
conditioning is the same as extinction. In both we see 2 gra~ 
dual elimination of useless or undesirable responses to a re- 
peated stimulus. But negative conditioning is more a decon— 
ditioning than mere temporary suspension of undesirable con- 
ditioned response. Negative conditioning is also negative 
adaptation to undesirable situation. It involves substituting 
a desirable response to the undesirable or tolerance and adjui 
stment to the undesirable or exhausting and eliminating the 
undesirable or changing the environment which is condu- 
cive to. undesirable conditioned response. Thus there 
are four methods of negative conditioning or deconditroning 
the undesirable response which is conditioned. Such es 
(1) Method of incompatible response, (2) Method of exhau- 
stion, (3) Method of toleration, (4) Change of environment. 
By adopting the procedure of negative conditioning many 
forms of undesirable behaviour can be eliminated. Such as 
nail—biting, phobias, enuresis (bed-wetting) drug addiction, 
alcohol addiction etc. Behavioural therapy is based on the 
principle of negative conditioning. we 
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(4) Delayed conditioning: Learning to show the con— 
ditioned response at fhe tail end of the conditioned stimulus — 
instead of showing it from the beginning of CS is known as 
delayed conditioning. |f the conditioned stimulus (bell) is pre— 
sented for one minute and then food is given, the conditioned 
dog starts salivating for the whole minute. of delay. As the 
trials continue the conditioned response begins to appear 
almost at the tail end of the minute. This shows the adjust— 
ment of the dog to the timings of the stimuli. Here we find 
two phases in conditioning i. e., the inactive preparation for a 
long wait and then active preparation tor receiving food. — 


(5) Higher order of conditioning : Sometimes aneut— 
ral stimulus can become conditioned stimulus by being paired 
with an already established CS. This procedure is known as 
‘higher order of conditioning’’. For example; when the dog has’ 

‘leatnt or conditioned to salivate to bell. start presenting a 
flash of light before ringing the bell. Repeat. this pair of bell 
~ and light after a few trials the dog learns to salivate to light 
alone. The amount of salivation may be less. In the same way © 
words acquire their emotional meaning through the process of — 
higher order of conditioning. If they are paired with objects or 
other words which have already conditioned to elicit the same 
- emotional response, they too may elicit the same response. This 
higher order of conditioning is difficult to demonstrate in the’ 
laboratory. Procedure for higher order of conditioning — 


l) Light 4+ Bell = Dog salivates 
Il) After conditioning ~ Light—>Salivation 


Conditioned responses in human beings : 


_ An attempt was made to study the process of condition- 
ingin human subjects. So babies are tried with buzzer—bottle 
sequence to condition sucking response to buzzer. Before 
the bottle is given, buzzer sound was produced and then 
bottle is given to the baby. After a few trials spread over a 
few days, the babies showed signs of conditioning i. e., they 
stopped crying at the buzzer sound and made sucking move- 
ments. Conditioning beco-nes easier and easier and quicker as — 


Learning : 166 


the child advances in age upto four years. Beyond that they 
become less and less conditioned. : 93 


_ Although the salivary CR can be experimentally establi- 
shed in some adults it is nat so dependable- as itis in dogs. 
So psychologists have.tried to establish motor responses like 
withdrawal of hand from shock, knee jerk atthe stroke of 
rubber hammer, winking reflex to the flash of light and eyelid 
reflex to a puff of air etc. All these experiments have proved 
the process of conditioning in human subjects. CR plays an 
important role in the control of bladder and rectum, in the — 
‘emotional expression of face, breathing, blood-pressure, heart 
beat etc. aie 


Classical conditioning and the real world : 


Classical conditioning plays a significant role in our every 
day life.The role goes far beyond the !earning of simple obse- 
-_tveable reflexes. Infact our habits, our liking or disliking of a_ 
thing, or a person, our love towards parents and others, our 
social, cultural, moral and spiritual activities are based on 
classical conditioning. Thus*we can cite hundreds and thous- 
ands of examples to demonstrate-the role of classical 
conditioning in our day- in and day-out activities. st 

_ As said already our emétional responses are learned by 
conditioning. They can also be unlearned by reversing the 
processes. appropriately. The. Principles of ‘‘extinction and 
alterations’’ of disturbing emotional responses by classical 
condition is a form of ‘behaviour therapy or behaviour modifi- 
cation. This technique is used to make children and adults 
either to learn or unlearn many habits. 


Accounting for taste: Probably we learn to jike or 
dislike many things through a process of classical condition- 
ing. ‘‘M’ was disliking slaughtering or killing animals, but he 
was liking chicken and chicken preprations.One day a chicken 
was cut in his presence and dressed to prepare Curry. After pre- 
paring curry let alone eating it, he could not even -withstand 
the sight and smell of chicken curry and other chicken prepare- 
tions. This aversion to chicken preparation continued for 
years, » | 
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‘| (author) had no idea of “sapota’’a fruit with mud 
colour. .J!was not eating because of its colour. One day its 
outer cover and saed was removed and the.fruit was given to 
me. | found it-be tasty. From then on | am liking sapota fruit. 
Same thing happened tO me ragarding butter fruit also- 

. Some children do not. wean breast feeding for yaars (2 to 
3 years). They refuse. bottle feeding or spoon feeding, In order 
to wean breast feeding mother applies some bitter solution or 
Juice to her breast uipples. Whenever jhe child sucks, it will 
have bitter taste and gives up sucking.” Repetition this proce- 
dure weans the child from breast feeding. ar 

People develop smoking and drinking habits in the same 
way. Hostel boarders gradually show conditioned learning to 
dinner bell after staying in the hostel for sometime. 

Accounting to blind belief : Individuals by birth will 
have neither belief nor disbelief in religion or superstition: 
-Parents and teachers by exposing the children to religious 
activities and telling stories about sins. heaven, hell and 
punishment they will have to receive in hell, condition’ the.. 
children to learn and practice relic ous activities with fear of 
punishment behind. Our development of ego and super ego to © 
control and to regulate our behaviour from within or without 
is also based on conditioned learning. 

In the same way we develop many “‘blind belief’’ and 
superstitions about various things in every day life. For 
example ; Parents tell children to see the photo of God when 
they wake up otherwise ‘something bad happens in the course 
of the day. They also advice to turn to their right and then to 
get up from bed lest some bad thing happens. Accidently if 
somethingbad happens to them on that day they immediately 
~ believe that it happened because they did not see Gods. photo 
when they got up‘or they got up left. side. Thus they conect 
the two together by ‘‘going from effect to cause’ In the 
same way we learn to respond with fear when cat goes | 
across us. Touch wood also belong to this group. These blind 
beliefs learnt by conditioning, affect us badly though there is 
no scientific basis behind them. 


Some time we subjectively like something but our bodies 
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. refuse to tolerate it.This is true with “allergic reactions 

Certain allergic _feactions may be classically conditioned: 
People may learn to be allergic to certain neutral viltesianeds 
that have been associated with, something to which they are 
already sensitive. For example-(1) My “mother an old lady 
of 80 years was liking brinjal but was afraid that it causes 
bleeding with motion and burning sensation in the stomach 
and eyes etc. But it was only a belief that she had learnt by 
conditioning. To test her reactions we used to put a brinjal 
with tuar dai to prepare curry. If she-were to see pices in 
the curry, she used to show those reactions automatically. For ‘ 
afew days we were putting brinjal with dal but removing’ 

all the pices while serving her. On all those days she was . 


_. not showing any allergic reaction after lunch. 


(2) My friend’s son had allergic cold-running nose and 
- sneezing. For what substance he was reacting was not known 
But he was reacting to banana, buttermilk, oil bath, walking 3 
in chill weather etc. So he was avoiding all these things. Act- 
ually he was not allergic to all these things earlier but in cour- 
se of time all of them have become conditional stimuli. 
After treating him with ‘‘vitamin C’’ fora fortnight exposed 
him to all those conditioned stimuli along with the ‘‘sugges- 
tion that they do not affect him in any way’’. Accordingly he 
was able to with stand all those stumul!i gradualty. Thus he 
was deconditioned to all those substances. 
_ (3) ‘I ( author) was allergic to dust and chill wea- 
ther and hence reacting with cold and sneezing. | was to 
learnt all other things. One day | had to clean the room where 
we were storing the books. After that | sprayed DOT powder 
as a protective measure. Immediately | started reacting with 
cold and sneezing. Never in the past! had reacted to DOT. 
Because of pairing of dust and DDT | started reacting to DOT 
there after. Thus this, ‘classical conditioning caused in me 
allergic reaction to DDT. “ 
Classical Conditioning and Impotency - One day a 
middle aged married man of 48 years came to me (Author) and 
confided his problem of “impotency’’ from six years. Till then 
he was leading 4 normal sexual life, He started narrating 
various pleasant and unpleasant incidents and experiences. [n 
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the course of It, he mentioned the problem of fissure and piles : 
in the rectum. These were not serious for two years. some 
body advised him not to undergo operation as it may lead to 
complications’ So he was taking only medical treatment. After 
two years the problem became more and more accute, One 
night when he got sexually excited, and his genital errected, 
his sphincter muscles of his rectum started contracting rhyth— 
mically and caused a lot of pain, This fear of pain or (anxiety) 
suddenly cool-down his excitement and he could not have sex. 
He had the same experience anothet two three times and he 
experienced sexual failure. This failure caused anxiety, 
Though the whole thing was repressed with the lapse of time 
The repressed anxiety (CS) caused impotency (CR). The whole 
process can be explained in the tanguage of conditioning— 
1) Sexual excitement(US) + Pain (UR) —>fear of p3in (CS)—> 
ae __,. ‘Failure of sex (CR) 

2) — . Fear of pain (anxiety) CS sexual fa:lure(CR) 

After tracing the relation between piles and Impotency he 
was suggested to under go operation of fissure and piles, so 
that there may not be pain any more when “‘errected‘’ and he 
can lead normal sexual jife again. | am awaiting for the result: 
(Author 1994). ae 

Some individuals are rexually aroused by ‘‘fetishes’’. Nor- 
mally objects or parts of the body ase not associated with sex. 
A fetish is one who initially acquired an appeal for an object or 
part of the body of the opposite sex, This object usually be- 
ionging to an opposite sex. Dueto it’s association with an 
unconditioned stimulus, gains poter.cy to arouse sex and sati- 
faction. For example; in one case, a Fetish had broken his leg 
when ne was a boy. When he was in the hospital for treatment 
he was attended by an attractive nurse. It was she who held 
his leg when it was set and plastered. This was sexually sti- 
mulating-to him. When he grew up, he had to wear a plaster 
cast is order to become sexually aroused. (Tollison & Adams 
1979). 3 Bas, eat 

Classical conditioning may also explain ‘‘Masochism” and 
‘‘Sadism’’. In ‘‘masochism’‘, the person enjoy by subjecting-to 
pinprick or shock Caused to others specially the opposite sex. 
Woman is said to be masochistic. Normally biting, pinching, 
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Or hitting is painful. When it is done by opposite sex it gives 
pleasure and satisfaction. Here a painful stimulus by being 
associated with an ‘unconditioned stimulus for pleasure or 
satisfaction later on gives pleasure directly. - 7 

In the sarhe way in “‘Sadism‘’, the sadist enjoys by hurt- 
ing, paining, critizing or teasing the opposite sex or a person — 
who is assumed to have caused trouble. Though, hurting or 
paining others does not by itself gives pleasure but it’s associ- 
tion with the person who has caused trouble, acquires potency 
to give pleasure by hurting any body. 

A new born baby is ‘’selfish’’ or ‘‘selfcentered’’. It is 
more concerned with its satisfaction of its needs and pleasure. 
Such an organism, when its needs are satisfied by some body 
(Mother), it starts ‘‘liking or loving’’ the mother, because of 
its association of mother with need satistying agency. Mother 
in addition to satisfying ifs needs and offering protection, also 
strokes and cuddles the baby.Mother’ hugging, caressing, fond- 
ling, kissing etc. makes -the child to associate motherwith. 
those things, and starts loving mother. Later on others at 
home doing the same thing to the child, makes the child to 
love father,siblings etc.Thus learning to love parent or parents 
Is really not different from learning  salivate to bell, -light 
etc. Similarly loving wife emerges because she satisfies 
his basic needs-hunger, thirst, sex etc. In the same way Wife 
loving her husband is based on satisfaction of her basic needs, 
and security, | 


Conditioned Fear and phobias‘ Apart from condi- 
tioning of positive emotions, negative emotions—such as fear . 
and phobias, are also classically conditioned. Here the orig!- 
nal conditioning incident or incidents may be forgotten, but 
the emotion remains long after its origin has faded away Wat- 
son cites an example of Albert’’a child of {months old. This 

child was rather placid, good natured, and rraely cried, Watson 
and Rayner (1920). deliberately established a ratphobia and - 
phobia to all animals with fur. This child had no fear of any 
animal let alone rat, but had an innate fear to loud noise. He 
Placed before the child a toy ratto play. It was very much - 
delighted. 
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when it was about to reach it one of the research worke 
struck a steel bar suddenly and produced a loud sound. A 
usual the child startled and fell on the mattress. The chil 
was pacified and placed the toy rat and repeated the sam 
procedure several times. Then the child Albert began to whim 
per and tremble. Finaliy the child was offered the same to 
‘rat but not the loud sound. However Albert at the very sigh 
ofthe rat fell over, cried, and crawled away as fast as hi 
little legs could carry him, Thus the rat had become a cond 
tioned stimulus (CS) for Fear (CR). Further the study reveale 
that Albert's fear generalised to other furry objects, such % 
white rabbit, cotton wool, Santa claus mask, man wi 
beardetc. | A tai . 

in the same way, except the fear of sudden loud sour 
and loss of balance, fear towards all other animals, darknes 
water,blood, open space,closed place high place etc. are acq 
‘ sed. by conditioning processes. Apart from the fear cited abov 
. children and adults also develop ‘‘phobias’’. Phobia is nothit 
_ but fear to a situation or animal etc., In. addition to it phobia 
more intense, irrational, and unproportional to the stimult 
and hence it parajyses the individual. Phobias are also acqui 
red boy conditioning process. For example; Acquaphobia—in 
tese fear of even knee deep water, Nycto phobia-terrible fe. 
_ of darkness etc. The phobias can be removed by hypno theray 
or desensitization technique. The other details of phobia ar 
- the techniques of eliminating them are discussed in the la 

chapter of part-2 psychology. ~~ co A eee 


instrumental Conditioning : 


Bechtrev a reflexologist, who was.a contemporary and 
rival of Pavlov, was not satisfied with Paviov's classical cor 
ditioning-experiment on dog. The dog's response of salivatic 
was glandular reflex which plays~a (passive role in gettir 
reward or the reinforcement. ' Neither it does . something ni 
learns something to adjust itself to the environment,As again 
this Bechtrev conducted an experiment ‘with human beint 
who have to show either avoidance or approach as a conset 
uence to conditioned stimulus which is followed by uncond 
tloned. stimulus. He used an electric shock asUS and bell 
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of the bell. This conditio- 
ned response is effective or instrumental to avoid shock. Thus 
he paved the way for introduction of /nstrumental condition- 
ing. Later on instrumental conditioning experiments were 
conducted on animals by a number of investigators. Learning 
all sorts of mazes, avoiding punishment, learning specific 
activities leading to reward such as food or escape, have all 
been experimented by this technique of conditioning. Thus this 
method came in handy to study the basicprinciples of cll 
forms of learning, Several aspects of learning process have 
been brought out by these experiments on instrumental condi- ‘ 
tioning. They have shown that learning is not merely connect- 
ing a response to a condition stimulus but also a process af 
reducing diffused movements and giving rise to specific res- 
ponse to 2 stimulus or a situation which helps the organism to . 
adjust more effectively. See ads 
Skinner’s experiment on instrumental conditioning 
Skinner in .order to demonstrate fundamental principles 
involved in most learning activities conducted an experiment 
on instrumental conditioning, using rat as his Subject (S). 
He kept a hungry rat in a box which is known as Skinner box. 
Except a small tin container in a corner, the box was empty 
- Outside the box a small machine was fixed. The operation of 
the machine delivers a pellet of food through a chute into the 
food pan making a tinny noise. After the rat has adjusted to 
the empty box Skinner operated the machine and delivered a 
pellet of food. The hungry rat being disturbed by the tinny 
noise, explored the box founda pellet in the container and ate 
it. A few minutes later he delivered another pellet into the 
pan. The rat “ approached the food pan more promptly than 
before. With a few more trials the rat learnt to approach the 
food pan straight. Thus the rat learned an S,-R, S,-R, seque- 
nee. In other words ithas leamed the sequence of CS-CR 
US-UR. In this sequence S, (CS) is tinny noise. - Ry (CR) is 
approach to the food pan. S, (US) is the food and R (UR) is 


eating. Here R, isa preparatory response and itcan be called 
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an instrumental CR because it acts on the enviornment to 
secure food. he a | 
in order to confirm whether the rat has learnt the seque- 
nce, Skinner complicated the experimental setup a little more. 
He introduced a horiz 
the food pan. He connected the horizontal bar with the mach- | 
‘ne outside the box in such a way, that the pressing down of — 
the bar delivers a pellet of food into the pan. The hungry rat 
~ while exploring the box encountered the bar. Accidentally it — 
pressad down the bar with its paw. .Ammediately a pellet-of © 
food wes delivered into the pan with tinny noise. As it had 
already earnt to respond to the tinny sound’ it ran to the pan, — 
 gaw.the food and ate it. The experiment was repeated fora — 
few more trials with the hungry rat. The rat had learnt to press. 
the bar to deliver a pellet. Here the sight of the bar is S (CS) - 
and pressing the bar is R, (CR). This CR was established with 
the help of reinforcement (food). Here the CR is instrumental- 
to get food. This CR can be extinguished by withdrawing the 
reinforcement. The extinction .of instrumental CR requires 
more number of unreinforced trials than Paviov’r classical CR. _ 
This experiment of Skinner on instrumental conditioning + 
is similar to Thorndike’s experiment on cat. ' The difference is 
that the Skiener‘’s box Is simpler than Thorndike’s puzzle box. — 
As the false leads were very few, exploration was easy and 
‘learning was quick. Just as the ratin the Skinner’s box; 
‘Throndike‘s cat in the puzzle box learns the sequence of S,- 
R,-S3-Rs. tn Thorndike’s experiment S, is the sight-of the 
door button, R, is the act of manipulating the button, Ss is 
the food and R, is the act of eating. We also see the same 
sequence of learning with Pavlov‘s dog i. e, S -R,~S.-R, (CS- 
CR-US-UR). S, is the metronome sound, R, is advance flow 
of saliva, S, is food in the mouth and R,is reftex flow of saliva 
aroused by food in the mouth.- From the above sequence of 
learning with Thorndike’s cat, Pavlov’s dog and Skinner's rat, 
the Skinner‘s experiment on instrumental conditioning bridges 
the gap between Throndike’s trial and error learning and Pav- 
lov’s classical conditioning which were. regarded totally 
different from each other. All the three invoive the learning 
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zontal bar afong a wall of the box near .— 


of asequence. In all the three the meaning of a stimulus is 
learnt, since a stimulus-becomes a s/gna/ indicating what is. 
‘going to happen next or what can be had by making 8a certain 
.reaction, ° | 


Difference between classical and Instrumental 
conditioning 


Though the principles involved and the sequence learnt 
‘n classica| and instrumental conditioning are the same, they 
differ from each other in certain respects (Munn 1966) such as: 
(1) In classical conditioning the early CR is the duplica- 
tion of UR ij. e., both are salivary responses. Where as in | 
‘astrumental conditioning either the early CR is modified or 
becomes specific rather the CR and UR are different from each 
other. | | | 
‘~ “(?\ In classical conditioning the CR is ineffective andit 
does t.ot lead to final jresponse. In the sense, whether it 
-galivates or not it secures food.!n the instrumental! conditton- 
ing the CR is effective and instrumental to secure reward or 
reinforcement. -Example : Unless the rat runs to the food pan 
or presses the horizontal bar, it does not get food. 3 
(3) tn classical conditioning the preparation for fins! act 
of salivation to the supply of food, is done by experimenter 
j. e:, the dog must be starved to respond, whereas in instru- 
mental conditioning the preparation, for the final act is done 
by the unconditioned stimulus. as 
(4) In instrumental conditioning the early gross move- 
ment become specific as the trials advance. But in classieal 
conditioning no such observable changes are noticed. This 
reminds us of the fact that learning involves modification in 
the response but not just attaching a response to anew stimu- 
“us. This response modification can be noticed in trial and 
error learning. Bae 2s 
(5) Instrumental conditioning reveals the initial and final 
stages of learning more clearly than classical conditioning. 
In view of these differences which were in favour of inst- 
rumental conditioning Bechtrev and others have worked on 
instrumental conditioning and have stressed its importance in 


explaining learning processes. 
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In spite of these differences between the two types of 
conditioning, they arenot completely different processes, 
rather they form a continum. Both of them are subjected to 
same laws of reinfoscement, extinction, spontanncus recovery 


discrimination etc. 


Application of Operant or Instrumental conditioning : 
In classical conditioning the behaviour occurs following 


an event or a stimulus. For example ; salivation occurs when: 


food is placed into the mouth and later on when bell is presens 
ted (after pairing unconditioned stimulus with conditioned 
stimulus). Thus we see transfer of a response from one stimu- 
- lus to another. Classical conditioning is passive, and the beha- 
viour is to be elicited by an unconditioned stimulus. 

_ In the case of ‘’Operant conditioning”’, (used by B. F. 
_ Skinner) The behaviour brings about the desired result. The 
result is the reward. For example; student stop making noise to 
avoid scolding. Child stops crying to avoid punishment, 
Actions like these are called “Operant behaviour’’. They are 
designed to operate on the environment in a way that will get 
a reward or helps to avoid punishment. To understand operant 
behaviour we have to understand ‘’Operant conditioning’’. In 
Operant conditioning the correct responses are reinforced and 
incorrect respateee are either ignored or punished. For 
example : 

_ (1) A two years child who is frustrated by his inability 
to get what he wanted has started banging his head against 
the wall. To avoid concussion many parents immediately 
| get - him what he wants. But one mother who faced this 
' situation, took the childs headin her hand, . pulled it towards 

the wall and said ‘here, let_ me help you do it’. Shes unders= 
 tood that the child is hoping to upset her.and to get what it 
wanted from her. By refusing to come across with the unex- 
pected response, she foiled his plot. Surprisingly, | he stopped 
banging his head against the wall and never did it again. No 
doubt that mother’s strategy _ worked out in this case but i, 
does not work out in the case of disturbed child, or with one 
who had_ a _ history of getting attention by banging head 


gainst wall. The right thing to be done is to-ignorethe unde- 
rable behaviour to get attention or to get what he wants .He 
ust be made to understand that the behaviour shown to get 
hat he wants does not yield the desired FeRults. Then only 
8 gives up. | a 


Ex : (2) In onecase, the author's nephew (Brother's 
yn), was showing a lot ‘of temper tantrum, by crying, hold- 
g his breath, falling ‘down etc. _ Parents were afraid of this 
range behaviour shown by the child and they used toget him 
hat he wanted. One day this nephew, in the presence of this 
sthor demarided his father to give him the thing he was hold- - 
g, only to destroy it. The author told him not to give him 
e thing. Child's father was in a conflict’’ to give or not 
) give."’ He wanted to yield to the child‘s demand because he 
rew the consequences. He told his concern to the author: 
ne author told his brother not to yield at any cost and to 
ave the rest to him (author). As expected the child started 
ying inhigh pitch, heldhis breath, turned blue and fell 
>wn. The author was watching the whole drama. _ The child 
acame conscious after sometime and centinued crying. He 
ntinued crying for nearly one.and a half hour sitting in the 
ame place. Finding no response from __ his. father and the 
uthor and being tired, child said that he wit ‘not cry again. . 
fter repeating ita few times, the child was allowed to. go." 


fter meeting the same treatment for two days, . the child’. 


alised that . it is of no.use to show temper taritrum to get 
shat he wanted. The child's behaviour which was yielding: the 
lesired result hither to, now realised that it has no value and 
ave up that behaviour from. ‘then on. So, the only thing to be 
one is to withdraw the reinforcement which is prompting the 
ndesirable result. , The. behaviour epeeas to be of no 
onsequence. — 3 
_ Operant Ea MORIAG occurs ‘when the organism oper 
tes or produces effect onits environment. If the desirable 
haviour is to be learnt and strengthened, the reinforcement 
Reward) is to be continued for sometime. If the undesirable 
ehaviour is to be eliminated the reinforcement is to be either 
fithdrawn or punishment within tolerable limits. These 


a7 ; Psychology — 


principles can be applied in any walk of life and more so in 


class room. 


Behaviour Modification in Education : 


Classroom behaviour: Learning principles are to be 
taught in every teacher training programmes. More and more 
principles of “behaviour Modification’’ are to be used in the 
classrooms to discipline the students. Teachers as behaviour 
modifiers have to encourage some behaviour and discourage 


~ certain other behaviours. To discharge such a_ responsibility 
they have to select and provide reinforcers and punishers, 


they have to decide on the appropriate schedule of reinforce- 


ment, evaluate the effectiveness of the conditioning and if 


necessary change the programme accordingly to suit 
the situation and the person. While analysing behaviour of 
the child the teachers should not simply say “The child is 


| stubborn or hyperactive’’. Precise description of behaviour is 


—_ 


to be given. such as ‘,Ignores the instructions to work quitely”’ 
Not attending the classes regularly. ‘‘Disturbs other children. 
Very much talkative’’. only then behaviour modification can be 
applied, appropriately’, reinforcement .is to be carefully 


applied. 


Example: Ifa 3 years oldchild of nursery school, 
instead of walking if she ‘‘Crawls’’ or ‘‘Crouches‘’ on tha 


_ floor with her face hidden, the child should not be punished 
-or threatened to give up crawling but to walk. Rather teacher 


has to pay attention to her. when she behaves normally and 
ignore when the child crawls, This makes the child to give up 
crawling and to Start walking. nea : 
Shaping: Shaping or step-by-step conditioning is an 
important tool in behaviour modification in schools and espe- 
cially to deal with problem children. For example, shy child 
can be taught to.be more active socially. by giving hima coin 
or a pat on his back, when he ‘‘makes any sound” first ; Then 
for ‘‘uttering syllables” and mae 3 for *‘mixing and com- | 
municating’’. | | 


Punishments like beating, shouting, and frightening the, 
child makes the school a place to be feared and not a place to 
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learn. Some children take si: unishmsnt as reward because they 
get little attention when they are not misbehaving. ‘’Don‘ts‘’ 
work best when backed up by ‘’Dos”’. Activities can be used 
as reinforcers. For example, Rewarding 15 minutes play after 
successfully finishing their lessons. This does not cost any- 
thing to school mangement financially. 

Token econamy : This. is a specific form of Renavinat : 
modification. This is used in factories, business organization, 
ang some hospitals. In TE the?child whose behaviour is to be 


. modified is to be given play-money or plastic chips as reward 


for good behaviour of ' scholastic achievement. These tokens 
can be exchanged for primary reinforcer—say a candy, a 
baloon, a toy etc. Child who earns token feels proud and it acts 
as immediate feed back. TE is very successful in stimulating 
short term changes in behaviour. The drawback is the reward_or 
token may be misused or over used and it may have an effect 
on the behaviour to be developed. Example ; certain tasks are 
“intrinsically interesting’’ and children do even without 
reward. But once they are rewarded, they expect reward 
everytime, — and if not given they may not show interest in 
doing it. This is known as “rewarding to death’’. The activity 
‘becomes’end in itself. 

Behaviour modification is‘most effective in we with 
| inappropriate behaviour if not reinforced unnecessarily earlier. 
The example of the child whose temper tantrum was ignored 
by the author (quoted above) pfoves to be very effective, 
The author has dealt with another girl child who was showing 
temper tantrum, very lei dabaes and successfully in two 
sittings. 

Finally behaviour iodlfiCation specialists emphasize -a 
positive approach. Better results can be obtained if emphasis is 
made in the behaviour'to be acquired rather than behaviour 
to be ejiminated. Further changing the environment if 
necessary, to get better results. 


Maturation and Learning 


The physiological system with sense organs and cerebral 
cortex is the basic equipment for learning. So its develop— 
ment and maturation has an important bearing on learning 


179 Me Psychology 


process. Withoué the maturation of the concerned structure or 
structures any amount of training is of no use. For example : 
any amount of training given to a baby of six months to walk, 
cannot make it to walk. The concerned muscles, nerves and 
motor area of the cortex should mature for the child to walk, 
Only when certain amount of maturation is reached training 
given will have certain value. Similarly most of our fearning 
activities depend -upon the stages of maturity reached by 
central nervous system and the muscles. 

As the individual matures, his innate Bete unfold 
themselves. These changes do not depend upon learning 


but are necessary to make learning effective and efficient. 
During early childhood the learning ability depends upon 


the maturation of the cerebral cortex. Espectally complex 
learning which involves symbolic process necessitates matura- 
tion of the cerebral cortex and its associated area. 


The degree of maturation necessary for a particular . 


training to be effective is known as /earning readiness. 
Without the at.ainment of this if the child is pressurised to 
learn something which is beyond its physical, intellectual, 
social and emotional developments it will be not only loss of 
labour but also injures the child severely. So before the child 
is taught the skills like reading, writing and arithmetic it is 
necessary to ascertain the learning readiness. The rate of 
maturation differs from child to child. 

In this connection it is appropriate to recall a study of 
Arnold Gesell and Thomson on identical twins. When the 
identical twins ‘’7‘’ and ‘C’ were on the verge of climbing ac- 


tivities, child ‘‘7’’ was given training for six weeks at the rate | 


of 10 minutes a day, whereas child ‘C’ was not only denied GF 
training but also prevented climbing stairs. At the end of 6 
weeks training given to child ‘‘7’' child ‘C’ was also given a 
short period of 2 weeks training and the performances of the 
twins were compared. It is found from the studies that (1) in 
the initial test child ‘‘7’’ was more skillful but ‘’C ' had mana- 
ged to climbthe stairs unaided. Of course it was not very 
skillful. (2) Two weeks later ‘C’ became equally efficient in 
Climbing. 

Dennis has studied locomotor development of Hopi and 
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Navaho Indian children. Hopi infant was tied down to a card 
board for first three months of fife except for a brief interval 
of an hour per day. So it had no opportunity to develop loco-. 
motor movements. Yet these children showed the same deve- 
lopmental pattern in locomotion as the normal ee chil- 
dren. 


From hats two an many other studies made ih this line 

It is concluded: (1) That both maturation and learning contri- 

bute to locomotor skills, (2) A child which is not matured 

sufficiently will have little benefit by training, (3) Once the. 

required level of maturation is reached. very little practice 

~ Is necessary to walk or climb, (4) Training smoothens the 
performance and induces greater confidence in the learner. 


Remembering and Forgetting 


B tendocsian 


Memory involves both remembering and forgetting. These 
two are like two faces of the same coin. They are like day and 
night in the life of an individual. Though they are opposed to 
each other by nature, they play very significant roles in the life 
of man. Remembering. the’ unpleasant experiences or events 
-Mmakes living miserable. Whereas remembering the pleasant 
experiences often makes living pleasant and happy. So, for 
man to be happy, forgetting the unpleasant and remembering 
‘the pleasant experiences and feelinas are equally essential. 
Especially for students good memory is a boon. If they have 
to progress in their studies and write wellin the examination; 
remembering is very essential. If learning has to progress 
remembering of what is already learnt is indispensable. other- 
wise everytime the learner has to Start from the scratch. So, 
there will be no time left to learn the new skills. Further, if a 
person does not remember the past experiences of his envi- 
‘ ronment, adjustment becomes very difficult. Thus there is a 
close relationship between memory and learning, and between 3 
memory and adjustment to one’s environment. If all the un- 
fortunate and unpleasant experience which .are caused by 


1817 Psychology 


conflicts, frustrations and stresses in the past are not forgotten 
life becomes a battle field, and peace and tranquility become 
‘rare commodities. Such an individual sooner or later lands 
himself in the lunatic asylum, On the other hand if a person 
has good rememberance of the things he learns he can make a 
rapid stride in any walk of life. Behind ali the greatest scienti- - 
_ficand technological achievements in the world, we find the 
“role of good memory in addition to intelligence and aptitude. 
What we remember and what we forget, how much we 
remember and how much we forget are difficult to be assesed 
"accurately. However, if the experiences. -are _tecent, pleasant, 
‘interesting and strong and which contributes to restoration of 
homeostasis, are easily remembered : On the other hand if the 
experiences are old, unpleasant, uninteresting and disturb the 
homeosiasis, are difficult to be remembered. Rather they 
will be forgotten very soon because, they do not help to 
maintain or to restore homeostasis. Thus remembering and — 
forgetting act as toois to maintain physiological or psychelo- 
gical homeostasis. The iierve cells are so structured that 
they undergo changes and help to - retain wilat is learned in 
‘the form of memory traces. Any experience or feeling unple- 
asant will be ejected by the cells and thus forgetting takes 
_ place. So the object of remembering and forgetting is to 
restore and maintain homeostasis. This takes place’consciou- 
sly as well as unconsciously (author) innumerable experiences 
we gain from every day dealings and the knowledge we 
acquire daily do not remain discrete in our mind. They are 
associated with each- other according to ‘certain laws of 
association. But at the outset these experiences or the ideas 
which we recall appear to be unconcerned with and unrelated 
to each other. A. careful analysis of the thoughts ‘recalled 
reveal the involvement of certain laws. The laws which 
govern these relations among the experiences or thoughts are: 
(1) Law of Contiguity, (2) Law of Similarity and (3) Law of 
Contrast, _ Sei | 
(1) Law ef Contiguity : Accord 
events or incidents which take pl 
particular time or at a Particular plac 
each other. either in terms of place o 


ing to this law any two 
ace simultaneously at a - 
6, tend to associate with — 

rtime. Thus association 
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is formed between the two mentally. As aresult of this, 
recalling of an event, makes the associated event to occur to 
your mind automatically. Suppase you see an accident one 
day ata particular circle, later 6n whenever you go to 
that circle, you will automatically remember that accident. 
Similarly if you see an accident at 5 O’ clock, later on every 
day or often at5‘O' clock you will remember the accident. 
This is so, because of time relation or place relation between 
the accident and the time or place. From this it is clear that 
_ the experiences or events which are contiguous to each other 
tend to associate with each other and hence they occur in 
chain. That is why chain of ideas occur toc our memory by a 
single stimulation. 
(2) Law of Similarity ; According to this law the events 
or experiences which are similar to each other tend to associ- 
ate with each other and hence realling of one experience _ 
makes the related experiences to follow the suit automatically 
Similarity of experiences may be in terms of time appearance, 
form, colour or size. Suppose you see a person who is similar 
to your friend in appearance you will immediately remember 


your friend and the other associated ideas. 

_ (3) Law of contrast : Events, things or words ay are 
Opposite to each other tend to associate with each other and 
hence recalling of one makes the other to remember automati 
cally. For example, white and black, good and bad, honesty 
and dishonesty are the opposite pairs of concepts. As they 
have a tendency to associate with each other in our mind, 
recalling of any one concept of the pair makes you to reméi- 
ber the other one automatically. 

Factors Involved in Memorizing 

Efficient memory depends upon efficient learning methods. 
The suitability of the method of learning depends upon the 
time that is-available to the learner and the goal he has in his 
mind. Suppose time at the disposal of the individual is short 
and the goal is.a short term one, he has to adopt either. the 
part method or the repetitive method or unspaced method. On 
the other hand if the goal is to remember for along, time, he 
has to adopt either the method of recall or the method of 
distribution or the whole method or the combination of any 


two methods. Such methods are highly serviceble and’. 
efficient to learn and to remember better. Efficient learning — 
involves four important factors such as, (a) factor of confiden- - 
ce, (b) factor of recency (c) factor of meaning, outline and. 
broad relationship. (d) factor of consolidation through rest. 
Now let us try to know how each other factor contributes its “a 


share to make learning efficient. 


(a) Factor of confidence : Any learning to be effective — 
and to progress rapidiy, must provide the learner some confi- _ 
dence in his attempt. This feeling of confidence comes from - 
_ the knowledge of result and this facllity is found only in part — 
method. In the part method the learner learns the material part — 


by part. As he learns each part, he gains confidence and. 


proceeds to the next part with great vigour and learns faster... 
Though the whole method is advantageous i in certain respects | : | 
it lacks the facility of confidence, Until the learner learns the 
whole material, he will not be knowing how much he has - 
learnt after each triai. The lack of knowledge of results does - 
not fill in confidence i in the learner and hence learning - -will be > 
slow. Even afrer reading the same material for a few trials, he . 
does not ‘know how much he | as. learnt by then: Hence 
sometime he feels the whole thing isa waste. Apart from 
_. the part method which fills in confidence i in the learner, the* 
method of recall. after each successive trials, provides the: 
| knowledge: of results, which fills ia contidence with the learner: : 
_ @nd makes learning faster and better. Thereby it makes memory:* 
~ More clear and long lasting, ‘Thus. éfficient learning method. 
fills in confidence with the earner and: makes memory very. 


efficient... 


‘(b) Factor of Recency : 5 : Any @: experience which is becent: i 


_ or. anything learnt recently has. an: advantage - ‘of. being: 
; Femembered better. So any learning which i is connected with, 
_ the ‘recent experience can be. learnt: taster. and. better. This: 
| advantage is found in the unspaced and repetitive: methods Of < 
learning. As there is-no-time gap between repetition of recent : 

experience of each preceding trial, facilitates learning tO progr+ . 


ess in each succeeding trial. This makes memorizing easier and. 
better. Thatis why it is said Strike while the iron is hot. 3 
(c) Factor of meaning, outline and broad relationships 
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Anything learnt by understanding the meaning and relation of 
each part with the rest of the parts of the material, facilitates 
memorizing better. This is the most important factor of the 
four. But this facility is not found either in the part method 
or in repetitive method discussed above. In repetitive method 
the learner tries to master the material either part By part or 
the whole without understanding the meaning of the material 
and without understanding the relationship of each part with 
the other. So the learning becomes simply rote learning and 
discrete learning. This type of memorizing is not only short 
jived but also inefficient, On the other hand the facilities of 
~ meaning and broad relationship are found in the whole me- 
_thod of learning. Here the fearner not only learns the mea— 
ning of the entira material but also the broad relationship 
among the parts of the material to be learnt and hence the 
whole method facilitates good memorizing. 

(d) Factor of consolidation through rest : This factor 
is certainly in favour of spaced learning. Merely reading the 
material repeatedly : without rest, apt {to cause fatigue of the 
mind and makes it unresponsive. Repetition without rest 
kills interest and the. motive to learn. These in turn make 
learning inefficient, slow and memory to be poor and vague. 
In order to restore interest and motive to learn, rest pause is 
very essential. This facility is found in spaced method. So 
adaptation of spaced method not only sustain interest ‘and 
rejuvinates motivation to learn but-also helps to consolidate 
and fix the memory traces caused by. learning more permane— 
~- ntly than otherwise. | | ae 

Thus the above four factors discussed so far contribute 
much to efficient learning and better remembering. . _ 


STAGES OF MEMORY 


‘We have a notion that memory is ‘a single process but 
analysis of it reveals involvement of three different activities, 
such as (1),Learning or memorizing (2) Retention, (3) Remem- 
bering. Remembering may be recalling, recognizing, relear- 
ning or restructuring. Now we shall deal with each of these 
' procesess separately. : ; 
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LE ARNING 

Learning or memorizing is the first stage of memory. To 
remember a poem or a passage : the first thing to be done is 
to Jearn or to get it byheart. Learning may be either by con- 
ditioning, imitation, trial and error or by insightful method. | 
_ Whatever be the type of learning, we must pay attention to 
what we learn and must have intention-to learn. We have to 
understand the meaning of the material and use it often, so 
that we will remember it better and longer. 

- As sdid already a good memory depends upon efficient 
method of learning.- From the studies in this line psycholo- 
gists have suggested. some efficient methods of learning 
which are also known as efficient methods of memorizing. 
_ They are called economical methods because they save time, 

energy, and effort and at the same time makes learning and 
memory efficient, Some of the economical methods are : 
(1) Learning by understanding the meaning. (2) Spaced vs- 
Unspaced method of learning (3) Part vs Whole method of 
' earning, (4) Repetition vs Recall method of learning, (5) The 
twill to learn and remember. Though all these methods are 
codsidered as economical methods, how efficient, effective 
and economical they are, cannot be said definite/y. They are 
not economical under all conditions and for all individuals. 
The efficiency depends upon the individual learner, his age, 
level of intelligence, nature and eee of ge material and 
the time at his disposal. : 
(1) Learning by understanding the mangle s gio Bre 


Anything learnt by understanding the meaning of the 
_, Material, lasts longer in the mind, On the other hand mate~ 
rial learnt without understanding the meaning will be forgo- 
~tten soon. inorder to understand the meaning we have to 
read the whole material. Reading the whole material not 
only provides us the meaning of the material but also the 
significance and relation of éach line or each part ‘with the 
other parts of the whole material. By this the process’ of 
memorizing becomes really more intense and more: pointed. 

The attempt to find out the meaning and its significance, 
brings into play greater amount of intellectual energy and con- 
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centration, than merely learning it without understanding the 
material. This can be demonstrated by a simple experiment, 
Take two matched groups of subjects whose intelligence, 
learning and memory are equal. Give a poem to both the 
groups, instruct one group to learn the p2em by understand- 
ing the meaning and relation and another group to learn it 
without understanding the meaning ‘and significance of the | 
material. At the end check up their amount of learning, you 
will really find surprising results: in favour of meaningful 
earning. | i 

. In this connection an interesting study is’ ‘been made. 
The investigator has selected four types of materials with 
increase in meaning from material to material. Each type of 
material had 200 units. The Ss were instructed to learn each 
type. of material one by one as fast as possible. The tlme 
taken to learn each typ3 of material was ‘recorded. Follow- 
ing are the results obtained from the above studies. 

Materials with the order of Minutes taken to learn 398 


increase in meaning andease ———siunits of each materiel 
 % ' Nonsense Be eine 93 Minutes 
yO 5 aaa oo, 


- 3:. Words (Prose matartit) 24 “ 
” 4. Words (Poetry material) 10 ¥ 


from the above result it is clear that (1) how  learn- 
_ing meaningful material saves more and (2) the increase in 
meaning and ee oa saves more and more time and 
energy. | 
__ Practical application of the principle of (odniné for mean- 
ing and pattern in the material to be learned has been reported 
by Stagner and Karwaski (1952). According to them the stu- 
dents who study for an essay type of examination do equally 
well both for essay type of questions and objective type of 
_ questions. Whereas students who prepare for objective type of 
questions do well only for objective type of questions and are 
handicaped if essay type of questicns are given. This Is 60 
because the Individual who prepares for.essay type looks for 
meaning and pattern, whereas the student who prepares for 
‘objective type chiefly looks for specific facts. 


PET ca, e 7 Psychology 


_~ 


(2). Spaced vs Unspaced Bearatng® 


When the material to be learntjis large, should an indivi- 
dual try to master the material at one continuous sitting ? or 
should he distribute his practice over a period of time with 
intervals of rest or other activity ? are the questions confront- 
ing us. Memorizing . the material at one continuous sitting’ is 

‘known as unspaced or massed practice. On the other hand 
learning the material spread over a period of time or learning 
“with intervals is known as spaced or distributed practice. 
Quite a few studies have been made to prove which one of 
the two methods is more economical. Some: of’ them are in 
favour of massed method and some are in favour of distributed. 
method. - However a'large number of studies are in favour 
of spaced method, Prqyiged there i is a lot of time 4 at the§dispo- 
sal of the learner. 
| In one of the studies mde es Cc. I. Hoveland, two groups 
of matched subjects were selected. One is controlled group 
and another is experimental group. In order to hold familia- 
rity of the materjal constant, a list of 12 ‘nonsense. syllables 
were used. 1. The controlled group of subjects were asked to 
, learn the list continuously without a.break. 2. Whereas the 
‘experimental group was asked to learn by the distributed prac- 
tice. The material was presented through memory drum to hold 
the rate of exposure and the length of the exposure period 
constant. For the ‘‘controlled group” each trial was immedia- 
tely followed by the next. For the experimental group each 
trial was followed by $a rest period of two minutes during 
which they were asked to do some other simple and easy tasks. 
| From the above study itis found that. (1) the controlled 
group’ which had adopted massed method took on the average, 
15 trials to learn 12 nonsense syllables. (2) The experimetal 
group which had adopted distributed inethod, took on the 
average 12 trials. Thus there is a saving of] 3 trials to learn 
by distributed method. 

Though the distributed method is advantageous, | in actual 
practice the interval between .the trials should be carefully 
regulated. (1) If the interval is too short or too long thé! 
method loses its efficiency (2) The use of this method also 
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depends upon the nature of the material to be learnt. Highly 
meaningful material needs no spaced practice. Spaced method 
is advantageous for learning long and difficult material. | 

In order to show how distributed practice is advantageous 
psychologists have offered.a few explanations. Some of them 
are (1)rest pause between trials helps consolidation and fixation - 
Of memory traces. In the Sense. the learning process which is 
set in motion, continues below the threshold of awareness for 
sometime. The memory traces caused by learning will have to — 
be consolidated and fixed. So the time required for these 
activities is available in the distributed method. (2) Learning a - 
- long material at one continous sitting, causes fatigue and this 
in turn resists learning-- So. rest pause available in distri- 
buted learning, reduces fatigue and the learner, ‘continues to 
learn with fresh vigour. (3) Continuous sitting for a very long 
time reduces the initial motivation to learn, Consequently 
enthusiasm is bound to deterforate with time. Thus in turn 
affects the concentration of attention and speed of learning. 
So the rest pause after each trial fills in new vigour and 
maintains enthusiasm. (4) The factors like interference ‘and 
‘Tetroactive’ and proactive inhibitions have jess- effects. 
(5) Another important factor which is in favour of rest period 

is, that during the rest period: the errors will be dropped out’ 

for want of reinforcement. So forgetting of the incorrect one’s 
does not take place without rest pause. Further the correct 
ones become strong and fixed if rest pause in provided. 

So the students who generally resort to massed method.at 
the time of examination, should bear “in mind that slow and 


Steady wins the race. This principle is involved in the distribu- 
ted method. | 


In another study (a) different length of work periods, 
(b) different length of rest periods and (c) different combina~_ 
tions of work and rest periods are studied, by using persuit 
roter apparatus. From this study it is found (1) 10 seconds 
work period with 10 sec, rest period is better. (2) 10 sec 
work with 30 sec rest is best (3) amount of work is more 
significant variable than rest period, (4) efficiency also varies 
with the rest period. However from the other studies it is 
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found, (5) that most effective work unit, and rest unit depends 
upon the nature of the task and the S. | eo 


In spite of all these advantages in favour of spaced learn- 
ing, massed method is advantageous if the time to learn. is very 
short and the material to be learned is also short one. 

(3) Parts vs Whole Method of Learning : : 4 

Now the question i is, whether it is better to learn a lesson 

as one whole unit’ or to divide it into smailer units and learn 
each part separately. The answer is rather a controversial issue 
because some studies are in favour of part method ahd some 
are in favour of whole method of learning. But the. whole 

method has an edge over part method. (1) However the 
- efficiency of any one of these methods depends. upon: the 
length of the material to be learnt, the age and the - level of 
| intelligence of the learner. (2) Young children learn. faster 
~ with the part method if the material is comparatively short 
(3): It the matetial_ to be learned is too long, dividing it into 


2 smaller units is necessary even for the adults, (4) If the 


| assignment. is neither. too long - Tor too short the whole 
= method in geeral is. better. . (6) Generally individuals. of 
~ normal intelligence and slightly: below normal find part 
method easy to learn. (6) Bright. children find whole me 
definitely advantageous-to them... 


et |) ‘this. connection RS. Woodworth (1 938) quote an 
interesting study in his book. A subject was asked to memorize 
__ two passages of 240 lines each from the same poem (This i is to 
keep the level of difficulty constant). The subject was asked 
to learn one passage by the whole method and the other by 
the part method. He was allowed to spend 35 minutes to 
study each day. The following results are obtained from: his 
study. , 
_ Method of study oN: of days: Total no. of 
3 i ie > required. minutes aie 
1. Thirty lines memorized per -— | 
_ day ; then whole was a 3 | | 
reviewed till it could be <a 
recited. ; 12 481 


2. These readings of the utils 7 
_ per day till it could be recited 10 348 | : 


, 


From the above results it is clear— (1) That the whole | 
method is superior to the part method when we consider both 


-the number of days and minutes saved to learn the material of 


equal length and of equal difficulty. (2) Only when thé whole 
method is adopted the material becomes meaningful and its 
significance can be grasped. (3) Dividing the materia! into 
parts sometimes spoils the general meaning and continuity of 
thought So, if division of assignment into small units is 
necessary, care must be taken to maintain the significance of 
each unit and meaningful whole, (4) When the material is too 

long it is better to divide it into parts of meaningful and’ self- 

contained units. Otherwise the subject becomes discouraged 
and loses confidence because the results are slow and poor. 

(5) Tr2 whole method does not provide the knowledge of 
results ¢ ‘ each stage and hence he loses confidence. Naturally 
it affex ts adversely the efficiency of learning. (6) From this 
point of view, parts are easier tolearn and learning of each 
part, fills in confidence and enthusiasm in the learner. He 
feels happy and better adjusted -to the task if he begins with 
the part, (7) But he has to do the additional work of putting 
the learnt parts together into coherent whole, This naturally 
takes away the time and energy saved by learning the parts. 
In practical situation when the individual wants to jearn part 


by part to save time : it is better to read the whole assignment 


now and then, so that the meaning of the assignmet’ will be 


kept in mind. This makes learning quicker and more economi- 
cal. Another way of combining part and whole methods to 
make learning economical is to learn part one, then part two 
and then {earn parts one and two. Then learn part three and 
then-learn parts one, two, three and so on. This combination 
of part and whole methods not only helps to save time and 
energy but also helps to maintain continuity of thought and 
meaning of the whole. 


(4) Repetition Vs Recitation method : 


Some bright individuals are able to learn and remember a 
particuler material by reading it once or twice, Such people 
will have, a very strong capacity, for visual imagery or some 
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special ability, or quick grasping of the material. But such cases 
are very rare. Whereas a good majority of the individuals will 
have to repeat reading to learn. So repetition is a necessity to - 
learn an assignment. From the point of view of permanence of 
retention, the more we repeat, the better itis. Even after 
mastering the assignment, it is advantageous to repeat the 
lessons for a few more times. Such extra repetition is usually 
called over learning. This gradually reduces forgetting by prote 
cting the memory traces from fading out. This is.a very useful 
hint to the average student. Though overlearning is useful and 
beneficial, beyond certain limits it-is not much advantageous 

because it does not yield proportionate benefits, and it becomes 
uneconomical. ‘Example, suppose you require 10 trials to learn 

alist of nonsense syllables, then if you read. it 15 times your 
retention will.ba batter than reading it ‘only 10 times. With 
this principle in mind if you read the same material 20 times 
the benefit will not be proportional to the effort. 


Recitation or Reviewing is found to be advantageous for — 
learning to progress and memory to be long fasting. So itis © 
desirable to encourage the learner to recite or review to himself 
whatever he learns. It is proved experimentally that recitation 
-is a boon to learning, whether the learner is a child or an adult, 
“and whether the material to be learnt is sense or nonsense 
variety. The reasons for recitation to be better are 1) Recita- 
tion after each reading, provides the knowledge of results, i.e, 
how much is learnt and how much is- remaining to be learnt. — 
(2). When you know, how much is remaining to be learnt, you — 
pay attention only to that and thus save time and energy. (3) 
The knowldge, of how much you have learnt fills in confid- 
ence in you and makes learning more efficient. The factor of 
confidence is already discussed. 4) By reviewing, you will be 
engaging yourself actively i in learning. This active participation 
ensures more concentration of attention. Naturally learning 
progresses rapidly and becomes more efficient. 5) By reciting 3 
after each successive trail, you will develop interest in what 
you learn. The anionnt of material you have learnt in each trial, 
motivates you to learn more. Consequently your learning not 
only becomes efficient but also lasts longer. 6) By reciting 
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after each trial you are practising a sort of reproduction. which 
is the aim of every learning. 


In order to show the advantage of repetition and recitation 
A. |. Gates has made an interesting study. . He for. his study 
Selected grade school children and unviersity students. They 
were asked to learn a list of 16 nonsense syllables and five 
short biographies, having 170 words i in total. In all cases the 
total time spent for study was equal. The table given below 
shows the time spent for more reading and time spent for 
recitation. 


Table showing tho value of recitation in learning 
Material studied 16 nonsense syliables 5 short biogra 
_ percent remembered phies having 
170 words in. 
total. percent 
remembered 
_ Immedi- After immedi After. 
. ately 4hrs_ ately 4 brs 
1) All time spent for reading ~ 35%, 15% 35% 15% 
2) 1/5 of time spent for recitation 50%, 26% 37% 19% 
3) 2/5 time spent for recitation 54% 28% 41% 25% 
4) 3/5 time spent for recitation 57% 37% 42% 26% 
5) 4/5 time spent for recitation 74% 48% 42% 26% 
From the table it is clear: (1) whether the material is 
nonsense syllables or meaningful one, recitation is better than 
mere reading, (2) recitation is more advantageous for nonsense 
syllables than meaningful material, (3) spending more time for 
recitation is better than spending less time. The benefit from 
recitation is proportional to the amount of time spent for reci - 
tation while learning (within certain limits), (4) whether it is 
short term recall or long term recall recitation has its own 
value over mere reading. Thesuperiority of recitation over 
simple reading seems to lie in the more active attitude it in- 
volves and greater degree of behavioural organisation that 
ensues from the attitude (Gates) 


{5) The will to learn and the will to remember : 
All the methods discussed so far will have their effect on 
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learning only when there is a desire on die part of the learner 
to learn the material. Along with the w/// to learn there must 
also be wil/to remember. This.’‘will to learn and will to remem 


ber’’ can be made ciear from the example of the students who 


take.examination. All the students will have intention to learn 
and remember, so that they can write well in the examina— 
tion. Naturally they do well in the examination but soon after 
it, they forget almost everything they. have learnt. This is so 


because they will have no intention to remember permanently. | 


Similarly many read newspaper daily in the morning but they 
remember only the details of the items they like and the rest 


will be forgotten soon. This should be borne in mind by the : 


students. 
_In one of the studies, a (aathal used to present orally a 


a list of 12 words, in two terms in an year. In each term he - 
was presenting the list five times. Thus he had presented the 
fist for many years. Each year the students were expected to — 


learn and reproduce the list correctly. Every year the stude- 


nts were able to reproduce the list afte: listening 3 or 4 times, 
- whereas the teacher was not able to remember even a single 


word, though he was presenting it for several years regularly. 


This was so because he had neither intention to learn nor to. 


remember. 


In intentional learning, motivation and active particinstie a 


are kept at high level. These two things make learning effi- 


cient, Another subjective factor related to motivation, affect-_ 


ing learning and recall is one‘e attitudes and bias towards the 
content of the material to be learned. 

Thus psychologists have suggested various efficient and 
_ ‘economical metnods, but all of them are not: useful to all and 
at all times. The relative advantages depend upon the mate- 
rial, learner, time at his disposal, age and_ intelligence etc. 


RETENTION . 


Retention is nothing but retaining the thing we have lear- 
nt or the experience we had in the past. Only when the thing 
learnt is retained we are able to make progress in our learning, 


otherwise we have to learn the same material again and again 
and we will have no time to learn anything anew. Apart from 
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this our adjustment to the ofd as well as to new situations 
becomes a problem. So retention plays a significant role in 
the progress of learning and achievements in life. Whatever 
" we learn will be retained in our unconscious and comes to our 
consciousness only when it is required. This unconscious is 
_ like an ocean, wherein all the experiences forgotten as well 
as remembered are stored in. According ‘to some psycholo- 
gists, the learner will be reciting within himself continuously 
in his unconscious, and hence it comes to conciousness when 
required. : Sounay | : 

According to this author, experiences which contribute 
to restoration of mentai homeostasis will be retained in the 
nerve cells and the one which disturbs homeostasis wil gene- 
rally be erased, or inhibited, because they disturb mental 
homeostasis. .- 

According to some other psychologists, whatever we 
learn or experience in our daily life, cause memory traces. 
These memory traces are known as neurograms or engrams- 
The engrams are the modifications in the nerve cells, analo- 
gous to the molecular changes in a magnetic tape, which 
- allows us to playback what was recorded. These structural 
changes, though inactive, persist, until they. are aroused by 
some effective stimulus. This explanation does not stand the 
test of verification: ‘ae 

According to some other theory, the engrams go beyond 
neuroanatomy to biochemistry of the nerve cells. This is 
known as molecular theory of memory. According to this 
theory, memory storage depends upon RNA (Ribonucleic Acid) 
metabolism. The RNA molecules, like any other molecules, 
are important constituents of the nervous system. Their stru- 
ctural and functional states change dramatically during lear- 
ning experiences but they do not function as permanent me- 
mory traces. Another explanation is that. RNA molecules, 
have a unique role inthe nervous system, and serve as final 
engrams of memory. These engrams are the permanent me- 
mory traces. According to an eminent neurologist, the human 
brain is composed of 10 billion nerve cells which interact in 
various ways. Each cell contributes to behaviour and prasie 
mably to mental activity by firing impulses or by failing to tire 
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impulses. What we call as memory, can be explained in ter- 
ms of the temporal and-spatial patterns of these discharges. 
Forgetting is due to the obliteration of these memory traces of 
rendering them ineffective by something which interferes with 
_ its expression. : 
It.is found from the studies that factors which. affect learn- 
ing also affect retention, Accordingly, (1) learning of mean 
ingful material or learning the material by: understanding the 
meaning, will be retained longer than the meaningless mate- 
tial, (2) larger is the material to be learned, causes retention 
to be longer because the learner will be, active, attentive, and 
puts forth more effort tolearn it throughout. Naturally retention 
of such learning fasts longer,3) the material which is unpleasant. 
and uninteresting will be forgotten soon,because of repression’ 
Whereas the material learned or the experience gained is plea- 
‘sant, will be retained !onger. .For example : In a study, agroup 
of students soon after Chirstmas holidays. were asked to write 
down separately pleasant as well! as unpleasant experiences 
they had during christmas holidays. Thus the number of pleasant 
and unpleasant experiences were collected from each student. 
Again after six weeks, surprisingly, the same students were 
asked to write down the pleasant and unpleasant experiences 
they had during Christmas holidays. This data was also collec- 
ted from each student and compared with the previous data 
It is found from the study that, (a) The students on the avera- 
ge had reproduced second time, only 53% of the pleasant and 
40%, of the unpleasnt experiences, of those written earlier. This 
makes clear that the unpleasant experiences will be forgotten 
more than the pleasant experiences. (4) Retention is better. 
with the fast learner than with the slow learner. (5) Retention 
forthe incomplete task will be greater than the completed 
tasks (Zigarnic). (6) There‘are age differences and individual 
differences in retention. Thus retention dependa upon various 
subjective and obejctive factors. 
Perseveration : No mental! activity either begins or ends 
abruptly. Even though the stimulus which sets the activity 
ceases, the activity thus provoked continues at the subterra- 
nean level for a certain length of time. Similarly the learning — 
activity Which sets inlo action by stimulation continues for 
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sometime even after the stimulation has ceased. This continu- 
ation is highly useful both for learning and retention. So we 
have to allow certain length of time for this subterranean acti- 
vity, to continue without interruption, to facilitate the memory 
' traces :.which are in the process of formation to assume a° 
definite shape and to get fixed up. instead of allowing time for 
this activity, ‘if some other activity is started immediately i} 
affects retention adversely. Consequently the memory traces 
become vague and rentention becomes poor, Thus persevara 
tion is highly correlated with retention. ; 

Fixation and Consolidation 


Soon after the activity of learning is over, the process of 
_ Fixation and Consolidstion begin in our subconscious mind. _ 
_ Consequently the material learned sinks into brain and assumes - 
adefinite.and permanent form. This requires some rest pause, 
_. to the.mind. So to provide the rest required, the learner should 
. sleep or relax for a.certain length of time. This period Is tec- 
_ hnically known as Incubation period. Instead of allowing rest 2 
_ pause required for fixatation and consolidation of. memory 
traces, if the learner exerts himself with some other learning | 
or with strenuous” activity of some kind it interferes with the 
process of fixation and consolidation. Naturally retention be- 
comes vague or poor. Even an injury or shock to the brain 
destroys or distrubs the memory traces. So retention to a large 
_ extent depends. upon fixation and consolidation of the memory 
traces initiated by learning. | : | 


; : Methods of measurjng retention ° 
Psychologists have developed certain methods of measuring 


the amount of material retained after learning. Some of the 
methods commonly used are : 1) Recall.method, 2) Recogni- 


‘ tion-. method, ‘3) Relearning method and 4) Reconstruction 
method... 0 . 
HM. Recall Method © | | 

Recalling is nothing but reproducing the material already. 


learnt, in its absence. While recalling, the material learnt will | 
_ not be present. As we have to reproduce the material in recal 
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ing, it is known as the method of reproduction. Recalling or 
reproduction is possible only if the material learnt is. retained __ 
So the amount of material recalled is an fndication of the 
amount of retention. Though recalling is one of the methods 
of measuring retention, it is not an eccurate measure, because. 
7 recalling does not bring out all that is retained. We retain much . 
* more than what we recall-or reproduce, ata particular : time. 
Quite a good amount of material learnt. ‘exists below the thres- 
hold of recalling. This can be demonstrated by other methods. 


So, the method of recall is not-an accurate measure of reten- 
tion. 
*earctime we do experience, ‘the: failure to. recall the 


- name of our best friend or fail to recall our own date of birth. 
The more we try to recall, the more we fail to do so.- If we 
give up our attempt and kéep quiet, sometime later we recall 
them automatically. Sometime we recall partly correct and 
_. partly wrong. Sometime we totally forget them. . Thus we - 
come across various set backs-under recall memory. 
Without retention ihere cannot be any recall, but there 
can be retention without recall. Failure -to recall though the 
retention is intact-is known as reca/l/ amnesia. Here amnesia 
is used to mean loss of memory. On the other hand failure 
to recall because of poor retention is known as retention am- 
nesia. Of the two types of amnesia, recall amnesia takes 
plase due to blocking or interference in the process of recall- 
ing. This blocking or interference is caussd by emoizional 
disturbances like fear, anxiety, worry and self~consciousness. 
For example : Stage fright, interview, examination etc; during 
which emotional blocking takes place. This can be overcome 
gradually by gaining confidence and by developing an. attitude 
of indifference to the particular situation. Another reason 
for failure to recall is associative interference. According 
to this, while recalling something, some other experiences of 
the past related to it will interfere. Then there will be a cons. 
flict between this line of association and the one which leads 
to the correct answer. This conflict makes. the required recall— 
ing difficult and impossible. So when there is associative 
‘interference, it is better to give up the effort to recall . for 
sometime. Sometimes our rapetng depends upon.our set or 
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attitude. Unlecs there is interference, the set or attitude 
. makes recall easier. The will to reca// is important and hence 


attention should be directed towards details relevant to the 
fact wanted.. irs ihe: ; 


_ . + In order to study-recaill. several experiments are condu- 
_ Cted both on children and adults. Some of them are: (1) In 
"one of the experiments, aninfant was presented with a ba! 
_ containing chicken. When the ball was squeezed, the chicken 
_used to pop out of the hole. After a number of trials of demo- 
- stration, the ball with chicken was taken away and some 
other activity was introduced as distraction. After a few mi-. 
nutes of interval another bail without the chicken. was provi- 
ded to the infant. When it was squeezed the chicken did not 
pop out. The investigator was able to observe the presence 
of recall from Infants activities, such as the. infant expressed 
surprise at it, tooked at thejexperimenter, questioningly looked 
into the hole of-the ball, inserted its finger into the hole 
to search for the chicken etc. - From this study, it was conclu- 
ded that (a) the maximum interval of time the child could . 
recall the chicken was three ,minutes at’ fifteen months, 
and seventeen minutes at two years of age, (b) ‘bet- 
ween two -to five years of age there is an increase in the . 
interval of time after which it could recall, (c) recall in 
older children and adults occur even after years, (d) language. 
~ geems to play a very important role in reinforcing the sym- 
. bolic process present in infants. oe eer. 
(2) Another way of studying recall is by reca/ling paired 
associates. Here the S will be presented a fist of paired 
words at a particular speed. Hehas to learn to recall one 
of the paired word, when the other one of the same pair is 
presented. Example : Skill-Watch, Man—College, etc. After 
the presentation of the list first time, the “E", presents: only 
one word in each pair and the ‘’S‘’ has to recall the associated 
word. Thus {list will be presented until the S recalls the 
whole list. “lf the number of words recalled;in each trial 
are plotted on a graph, it yields learning} curve. tb 
(3) Recalling narratives is another way of studying recall. 
In one of the studies,an University student was instructed to 
read a story twice and then to engage in some other activity 
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for fifteen. minutes. Then he was. asked to reproduce the — 


story, The story runs thus : “the story of ason who tried 
to outwit his father’. ‘Son told his father that when he 
hides, his father will not be in a position to trace him. Father 


replied, “‘you hide anywhere andi will trace you out.** So . 
saying he went to rest in his house. Then the son changed — 
into a peanut. It was eaten by a fowl. Awilid bush cat- 


. Caught and ate the fowl. A dog ate the bush cat and that Was 
__swallowed-by phythen. The phython. which went to a river 
was caught ina fish trap. Father searched for his son. went 


to fish trap, killed the phython, and traced his son. The son | 


wondered and never again tried. to outwit his father."* 


_ After reading the story once the S was asked. to recall hy 


again and again. An analysis of the result reveal—-(a) Accuracy 
of reproduction is a rare-exception, (b) Outline continues to be 
there when once it is presented, (c) Style, rhythm and preci- 
sion are rarely reproduced, (d) Omission of details, simplificas 
tion of the events, structure and transformation of items into 
‘amiliar details continue indefinitely, (e) in remembering after 
@ jong lapse of time elaboaration is very common. Thus there 


will be a lot of distortions in the eproduction of the items 
learnt . | 


to reproduce the same pictures repeatedly after a lapse of time. 


Here also we find lots of distortion as in recalling of nara— 
tives. | me 


5) Another common way of Studying recalling is recalling 
of nonsense syllables, meaningful words, ‘digits etc, after a 
single presentation. This is known as “memory span’’. Memory 
Span varies with age, duration of exposure, familiarity of mea- 
ning of the material, practice etc. It is found from the studies- 
that (a) the average recall of auditory presentation is of the 
4 digits between 4 and 5 yaars of age,. (b) 5 digits - materials 
between 6 to 8 years, and (c) 7 digits beyond twelve years, 
Thus there are several ways of measuring by recall methods. .. 


Seu he a 


2. Method of recognition : 


Recognition method is another quantitative measure of reten- - 
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4) The other way of recalling is reproducing forms shown - 
Here the S wil be shown some pictures once and will be asked — 


tion. Here the S is required to recognise the orginal items from 
among the new items of the same class or category with 
which they are mixed up. Though it is closely related to recal| 
it is different from it. in the sense, in recall memory, the items 
y learnt will not be present at the time of recalling, whereas in 
~ recognition memory the items learnt will be present right 
before the S, but mixed with new items. The task of the S is te 
identify the familiar ones. which are mixed with the unfamiliar, 
Recognition appears to be a passive process at the outset, 

but in reality it is active process, because of the following 
reasons : (a) during the process of recognition, the activities — 
‘connected with perceptual process come into operation, b) we 
tend to look for some particular thing c) we tend to see what 
we want. d) we tend to put out ourselves with a particular 
- attitude, and 9) during the process of recognition, a consider- 


_able amount of organising activity, as under perceptual process 
is found. . 


In order to study recognition under laboratory conditions, 

a set of pictures, or situations, or nonsense syllables or 
words ; -will be shown to the ’S’'for a period of 15 seconds. © 
After aninterval of time,these items will be mixed up with new 
‘items and theS is required to recognise the familiar items from 
among the unfamiliar ones. Now if we carefully analyse the 
introspective data of the S under recognition memory: we find 
’ that (a) We tune ourselves in relevent way that would help us 
to recognise the one seen before, (b) We recall the ‘necessary 
images{mentally, to recognise the required object, c) Sometimes 
hesitation occur; in our mind. This shows that it is not an easy 
and passive process, d) Sometimes the unfamiliar fooks fami- 
_ fiar and sometimes the familiar one looks unfamiliar e) some- 
' time we recognise the familiar items in terms or reduced cues 

All these go tof show how recognition is -very. active 
process. ied, 
. in recognition we commit two types of errors—a) failing 
to recognise the familiar or old ones and b) mistaking the 
unfamiliar as familiar one, due to similarity. On the.other hand, 
if there is dissimilarity between the familiar and unfamiliar 
recognition becomes easy. The item which is learnt well or 
experienced well can be recognised easily. Sometimes. recall 
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come to the hein of recognition and makes it complete. 


If we take the reaction time into account, the correct res: 


ponses are quicker and more confident than the wrong ones. 
- The response to the new and similar one is not decisive, 
whereas the response tothe new but dissimilar is quick and 
_ decisive. | 


In a study a group of 50 boys. aged 18 years and 60 girls 
aged 17 years were shown a set of 12 pictures. Then the pic— - 


tures were withdrawn, mixed up with 12 similar pictures and 


presented the whole fot for recognition of the familar ones. 
_ Following are the results obtained from the above study. — 


From the table below it is clear that a) Boys have 
recognised more number of photographs than girls, and recog- 
~ nition memory is slightly better with boys than with girls, (b) 
Maximum number of boys have recognised 7 photos correctly, 
whereas maximum number of gitls have recognised only 6 
photos, (c) Maximum number of photographs are recognised 


__ by more number of boys than girls, (d) Though the Ss recog- _ 
_ hised most of the pictures correctly, still some errors are found 
_in recognition memory. Those errors are due to failureto — 


recognise the old ones and recognising the new and similar 
ones as old ones. __ : 


Total No. of Pictures ae pone Ti saa / 
correctl & Frea- 
tly recognised | Frequ [Perce nt| 764 | Deiaent 
ency ency 
3 Taher iar 4 2 
4 Leer te Tas BS) 18 
5. 5 ht PG 14 | 28 
6 140. eat 10 30 
wal 20. 40 9 | 18 
8 FRE Fe Ps ee eR 
Average No. of Pictures 
correctly recognised | hci: | a 
Max. recognised correctly Sa . 8 
Min. recognised correctly he 3 
Range Dimes J noitiay 
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: wide pee i" directed and determined by 
deeper emotional prejudices ie is pee cn he Se 
; : 2S. is connection it is interesting 
EP nots ne work of V. Sesieman. _ He presented to his Ss, 
pictures of Negroes and‘whité students for recognition. Some 
subjects were favourably disposed towards negroes and some 
rere unfavourably disposed towards negroes. From this study 
_ itis clear-(a) The favourably disposed towards negroes have 
recognised more number of negro photographs than those who 
were unfavourably disposed towards negroes. (b) This reveals 
that motives and emotional prejudices play an - important role 
in directing the process of recognition. (c) Itis also clear from 
‘the study that pleasant experiences are remembered more than 
the unpleasant ones. In general it may be concluded that the 
method of recognition almost always yields a higher score than 
that of recall. We can recognise many more items than what 
we can recall unaided. " coer 
3. The Method of Relearning 
This is also known as method of saving. This is the most 
sensitive of all measures of retention. We call it saving method 
because we measure retention in terms of gain or saving in the 
number of repetitions or inthe time required to relearn the 
assignment. Difference between the amount of time or trials 
required for original learning and the one required for relearn- 
ing is called “‘ehsolute saving score’’. Sometimes the savings 
score is given as a percentage of the original learning score 
relative saving score. This indicates the amount of retention 
of what is learnt. In other words it indicates how much is. 
forgotten and how much is retainad. 

Sometimes it so happens, that what we have learnt six 
months ago or an year ago is elther partially recalled or noth— 
ing is recalled. '. This does not mean that nothing is retained. 
Something will be retained definitely but it may not be eviden- 
ced either through recall or recognition. This can be evidenced 
through relearning. Suppose we had taken 20 trials to learn 
the lesson during first time. we relearn the same lesson, 
second time in10 trials. $0 there is a saving of 50% of the 
trials by relearning. «This indicates retention of 60% of the 
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material learnt originally. Thus relearning provides a good 
measure of retention. 
4. The method of Aeeonetraction or Rearrangement 


Though the method of reconstruction is similar to’ .the 
method of recognition, itis different from it in certain respects. 
In the method of recognition. the $ has - to: identify the ones 
seen already from among the seen and unseen items mixed up. 
Inthe ‘method of reconstruction the emphasis is placed on 
remembering the spatial and temporal ordcr in which the stimu 
li to be learned were originally exposed. Here the material to 
be learned wiil be presented in a particular order, and then the 
items will be jumbled up or shuffled thoroughly, and presented 
to the S instructing him to rearrange them in the original order 
in which it was presented. Here we find two processes being 
involved ; (a) identifying the items seen and (b) arranging 
them in the original order. The score is the number of item, 


: recognised and rearranged in the Original order. This indicates 
the amount of retention. . 


Pe Recognition 


Reproduction Pe 


Percentage of retention 


Ahours | day | 2 days: 
] hour ce : 
20 minutes Time interval 


Fig 20, Curves” of retention obtained by four ditferent methods : 

So far we Kave learnt the different methods of measuring | 
retention. In oreof the Studies* relative efficiency of each 
method is determined. A student was asked to learn perfectly — 
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#2 non-sense syllables. Then after 20 minutes, one hour, four 
hours, twenty four houis, and 48 hours, his retention was 
measured by all the four methods. The results obtained from 
each method, after each interval of time mentioned above are 
plotted on a graph. 

A glance at the graph reveals (a) the method of recogni-— 
tion gives much greater amount of retention than the method 
Of recall, (b) recall gives least amount of retention and (c) the 
method of reconstruction and saving are moderate. It is also 
clear from the graph, that the four techniques when used on 
_ identical materials are not of equal sensitivity. 


TYPES OF MEMORY 


Memory-means to be mindful, ‘or to. remember. Memory 
‘is the store house of past experiences, Thus it is the seat of - 
- our ability to recreate or reproduce past perception, emotions, 
thoughts and actions. To be truthful. we have only the vaguest 
notions of how our memory actually works (McConnell (424) 
There are three distinct ‘Types of Memory’, through 
which the information we get from the environmentjpasses on. 
The ‘’‘contro! process’’ determines what information has to 
pass on from stage to stage and what can be-remembered . 
later on. Every stimulation which reaches the receptors resides 
with great richness, but only for a brief period. This shortest 
duration of retention and remembering is known as ‘‘sensory 
Memory“. The duration of this period varies from one sensory 
system to another but it isnot more than 3 to 4 seconds for 
any sensory system. Within this period most of the informa- 
tion in sensory-memory fade away but only some information. 
_ passes on to short term memory. - -The control process which 
determines the information, is subjected to “‘attention’’. 
Compared to sensory memory and its momentory holding 
of vast information, the storage capacity of ‘‘short-term 
memory” is very ‘small. Theduration of short-term memory 
is 15 to 20 seconds and the storage capacity is about 7 ae 
.items; letters or numbers. During this brief period of existence 
in short-term memory, some of the information will be 
“‘rehearsed’’. The important part of this code is auditory or 


acoustic in nature.. 
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The information which reaches ‘-fong term'’ memory May — 
stay there for a long period or permanently. ~The. information 
will be stored in terms of meaning and association, and will be 
available for retrieval when required. Here the acoustic infor— 

. mation plays a key role in retrieval of verbal material. 
(1) Sensory Memory oe te ; é 

Every moment we are exposed to, some stimuli or the 
other. Consequently our receptors in the respective sense 
organs are stimulated and they will have the impressions of 

_ those stimuli. Thus stimulations are attended, received, retained - 
_ for a brief period, and transmitted to higher brain centre or 
centres to take-necessary action or to be stored in for future — 
purposes. Thus our memory begins in our receptors. This 
is the first stage of ‘‘memory storage’. When we are wat-— 
ching the blank screen of television, if a word truth appears: 
suddenly just 1/10 of a second and disappears, rods and cones. 
in our retina will hold the Image of the word ‘‘TRUTH” for 
much more than a second. During this “holding stage” the 
_ rods and cones continue to send signals to the brain as if 
the word is still there on the screen. This ‘momentary hold-. 
ing’ of incoming sensory stimulus (image) is known as *’sen— 

_ sory memory”. This sensory-memory fasts only, one or two. 
seconds and then fades away. This disappearance of most of 
the materials from memory is necessary because the indivi- 
dual’s processing capacity is very much limited. It is also 
necessary to have some mechanism to, select the information — 
which fs to be retained. Infact this purpose will be served 
by attention and the information retained beyond: 2 seconds 
enters into short-term memory. | | : 
‘Short-term Memory : . (primary memory) | : 

_ As said above, we experience millions of varied sensory 
inputs everyday. Only a fraction of incoming messages are : 
passed on to the brain from sensory-memory: stage. Some 
part of the brain remembers them for'a few seconds (less than 

a minute). If the messages are uninterestieg and unimportant 
they are forgotten soon. Itis found from the studies, that | 
we can hold’7 +2 items at a time in short-term memory. Our. 
brain stores verbal description of the input in our short-term 
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memory. (James V.McTonnell-pp. 424-426). This infor- 
mation lasts only for a few seconds i, e, about a minute. When 
the shortterm memory is holding the verbal description of the 
stimulus for a few seconds, the rest of our brain decides how 
best to respond to stimulus. When this activity is going on 
much of the details of the sensory DLOFMALICD wil be lost in 
the storage process itself. 
The moment our brain inserts new item, it appears ‘to re~ 
main strong, clear, and easy to recall immedietely. Soon our 
brain goes to adding item by item. These new items, for want 
~ of space and survival, either interfere with “or erase the items * 
_Which are in front of them (old ones). It is said (Mc Connell) 
that retention of letters or numbers with meaningless combi— 
natior 3, decline gradually in eighteen seconds. The span of 
‘short-te n memory is the same for both letters and numbers. 
Based in this, registration numbers of automobiles are limited 
to three letters and four numbars. . One can see these limited 
number of items at a glance andcan remember for a few seco— 
nds. Theitems held in short-term memory can be recalled 
or rehearsed-immediately ‘‘at will’’ because of the factors of 
primacy and recency. The items dropped out at the temporary 
stage, are likely to disappear for ever, unless our brain deci—_ 
des to make a ‘‘permanent record” of the stimulus based upon 
the princip'es of grouping and organisation, and meaningful 
combination of them. . 


Long-term memory : andar Memory) 


Long-term memory is the store-house of permanent me= 
mory. The information which is important enough to survive, 
will be transfered from short-term memory to long term meg 
mory by some physiological mechanism, which is yet to be 
understood, We store the items in long-term memory in tere . 
ms of ‘‘mental categories’, (with some descriptions). When 
once an item is put into long term memory, it will be availa- 
ble, if we know how to retrieve it. 

Loftg term memory lasts for ever. It’s storage capacity 
‘s unlimited, Billions of different memories, from the early 
childhood are buried in our brain cells. ‘It is like a huge li- 
brary win billions of books stacked away on the shelves | 


~ 
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Though everyday thousands of new volumes are added, still a 
_ there is space for new additions. {tis said that not even the. 


largest and most advanced system of computer now in ope- 
ration can match the complexity of human brains memory bank 
(Me Connell. P. 428). Thus every information (input) coming 


thorugh every sense organ and transferred from short-term 


memory to a more permanent—memory are encoded in the 
¢orm of engrams and preserved by categorisation. (Gregory. 
A. Kimble etc. pp. 179-181), By approriate stimuli and favou— 
tuble circumstances ohe can go back and reproduce all those 
- countless experiences. Some can be recalled‘‘at will‘’‘with less 
effort, some with more effort and some by special techniques, 
such as free association Medias and dream analysis. 


Stage { | 
Dual-Coding Theory : Accotdliie # to this theory, the 
information is-stored in long-term .memory by two separate 


"_ but interconnected systems or codes. Tiey are -(1)a’‘system of 
' ..+ visual images, and (2)a verbal or semantic system’’ The system 


of visual images handles only concrete, spatial, imaginable 
objects and events. These items are’ coded in the form of 


pictures and stored in the brain. The verbal system handles 


. abstract verbal units and structures. This adapts words and 
association to code the verbal information. Sometimes both 
- the systems will be clubbed together to preserve the informa- 


. tion or input. Information represented i in both systems rather 


than in one system, can be recalled more easily. For example : 
- concrete words i. a words ‘referring to concrete objects. 


things, animals etc, are coded both in the form of visuzy 


- images and verbal form. Such informations can be’ retrieved 
in any one form or both the forms easily. Evidences Indicate 
that concrete words, such as : Table, Man etc, can be served 


by both the systems. According to some of the studies, with. 
time the mategials are stored in long- term my by changing 3 


the images into semantic codes. 

Episodic and Semantic Memory : Endel Tulving (1 972) 
differentiates between memory and knowledge He classifies 
memories into two types-(1) Episodic memory and(2)Semantic 
RON, “Episodic Ore. Sore isss of personal experiences 
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i. @ autobiographical events, temporally dated. They are tied 
to ‘‘time and place.’ “Semantic memory“ is nothing but orga 
nised knowledge about the world. It consists of facts, princi- 
ples, relations, and strategies. The information is. coded and 
Stored in such a way, that itcan be retrieved in a form different 
from the one in which it was originally stored. -This semantic 
memory plays a very imporant role in retention. hetay 
Organization of Memory:Semantic memory has an org-. 
anizational effect, which helps us to ‘recall. information. ; 
If the material lacks organization, the individual will -invent 
an organization of his own. This ‘Subjective Organization“ 
helps to recall the items in an order. For example : medicine, 
hospital, doctor, patient, recovery, treatment. Here we find no 
organization in the list of words. The individual: who gets 
this unorganized information organizes, stores and retrieves in 
the following order: hospital, patient, doctor, medicine, _ 
treatment, recovery. We also find categorization of the items 7 
in storing and retrieving. For example :- table, red, chair, 
green, sugar, stool, water, salt. cot. Though these items are 
concrete meaningful words, they are not categorized in 
the presentation. This input will. be categorized by the 
subject before: storing them in the following order : categories 
(1) table, chair, stool, cot, (2) red, green (3) sugar, water, 
salt. This .categorization is purely based upon _ personal 
2xperiences which helps to store and retrieve in.an order. | 
Context and Memory: Memories of an individual are 
tied to a situation and time in which the experience occured 
sriginally. This may be weak or very strong, For example ; 
the recall of an experience is slightly better in the place where 
ne has originally experienced than in a different setting. In the 
same way the experience the individual will have at a particu- 
jar point of time in the day will be tied to the time and hence 
the indivdual can recallit better at the timein which the ex- 
perience he had originally, than at other times. This principle is 
the same as law of contiguity. In the same way laws of simi- 


arity and contrast, also operate in Storing and retrieving of 
information. 
Retrieval : 


Retrieval in memory is the process whereby items to be. 
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remembered are recalled (Gazzaniga, P. 300). It is the search 
through a region in memory where words with a particular ran — 
ge of meaning of an item, with particular physical features,are | 
stored. Normally the physical fearures are acoustic in form. In 
the process of retrieval material from long-term memory feen- 


_ ters into short-term memory. Even here the code is mostly 
_ acoustic. (Kimble, pp. 181-182). Items will be-retrieved from 


long-term memory by checking out various ‘categories “under 
_which the item might have been - filled. while storing. If right 
entry point (category) is not traced to retrieve the item, it will 
. hot be possible to remember it. This does not mean the it item is. 
~ not there - but it is not accessible. 
- In order to facilitate ‘retrieval of inforaee from memory’’ 
the Original process adopted while-storing the information will - 
be directed to set up plans to serve the purpose in hand. If an 
item is coded as a member of a ‘’chunk’’, it can be retrieved: 
easily, provided the chunk is retrieved. If none of the items in 
a chunk is retrieved, then by supplying the chunk lable,ie, the 
_hame of the category, to which the item belongs, one can be - 
helped to recall‘alarge proportion of them (Vernon Gregg. 
pp. 90) Here Tulving, Pearl- stone introduced two concepts viz 
availability and access/bility’‘and draws a distinction between 
them. They say, that once the items are coded and stored in . 
| the memory they are ‘‘avialable’’ but they may not be ‘‘accessi- 
ble to the efforts we put forth. Under such conditions ’’cues”’ 
make them accessible. 
. Mc Connell says (pp. 428) that when an item is presented 
aither visually or auditorily, brain ‘’files or stores” the item in 
_ long-term memory by preparing ““Mental Index card’’ of some 
, kind, which’ aids to retrieve the item when needed. In the 
sense our brain translates our personal experience into a kind 
of mental short-hand and files them under various categories. 
We cannot recall the item unless we ‘discover’ !to what cate- 
gory the item belongs. Sometimes there will be *“cross refere- 
nces’’ between various categories. . . 
in order to demonstrate the i importance of ’ ‘cues’ in retrie- | 
ving, Tulving and Pearlstone have made interesting studies. In 
one study they presented first, the name of the category follo- — 
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wed by a few words. Then the name of another category follo- 
wed by a few words. Thus he presented a list of words follo- 
wing the same procedure, This helps to code each word as an. 
item ofa particular category and not under other category. If 
a word ‘“Bed‘’ is presented to the (subject) S preceded by the ) 
' category name “‘furniture’’ it willbe coded differently than 
when it |s preceded by the category name “Garden’’. Here the 
cue is effective in retrieving the words only when the words 
_are stored according to the plan which involves cues. 


Tulving conducted another two experiments to test the 
conditions under which “’retrieve/ cues” are effective in aiding 
recall. The task was to remember a list of 24 unrelated words. 
He presented one word at a time, printed in capital letters on - 
a smal! card. One group of Ss were given,each word : with an 
additional word printed in small letters above the capital word 
Ex : green/‘WEGETABLE’’. The S need not recall the word 
‘with small letters but it serves as a cue to remembar the requ- — 
ired word (capitals). The second. group of Ss were given the 
capital lettered word without the accompaniment of small 
lettered word. Even this group has to remember the capital 
lettered word for recalling. The first group of Ss were divided 
_into three subgroups 1) Subgroup ‘‘A’’ was given the ‘cue’ 
to recall the word required, 2) Sub group ‘'B’’. was not given 
any cue while recalling. 3) Sub group ‘’C’’ was given cues 
which were different from the orginal cues given at the time 
‘of presentation. Ex: Leg/VEGETABLE. whereas the second 
groups-of Ss were given no cue at the time of presentation but 
while recalling some were given cues used for other groups, 
and some were not given any cue while recalling. In short the 
- Ss had either’ similar. conditions of cueing or different condi- 
tions of cueing. . ~ aes eat 

, The results of the above study reveals that 1) Cues are 
helptul to retrieve if they are presented at both, input and out 
' put phases-of the task. 2) Giving cues either only under input - 
or Output is detrimintal because recall is worse rhan no cues — 
under both the conditions. Recall was at lowest level with the 
group which was given cue at the time of recall. From this it 
is clear that the plan to be executed must be constant and 
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consistent both at the level of storage and retrievel if retrievel 
-is to be effective. Further from another study he found thai a 
strong associate is more capable of cueing recall than a weak 
associate. Here strong associate word will have a definite rela- 
tion with the word-to-be-recalled:For example: white/BLACK. 
Here the associated word ‘‘white’’ has exact opposite relation 
with the word-to-be-recalled *‘WHITE’’: In weak association 
the associated word will have no relation: with the word- to-be 
recalled. pe. : air/BLACK. Here the word “Air i is a weak 
associated word. = =a . 


Some Special Phenomena 


(i) ) Eidetic imagery : Remembering isnot a property of. 
any one individual or any one race, rather it is found in all 
individuals but it differs in degree or magnitude. In some it 7 

_will be less and in some it will be more. In some, especially 

in children under six years of age, the testimony is so accu— 
rate, that it will be almost equal fo actual situation. These 
exceptionally accurate . memory images have been called 
eidetic images. It will have the clarity of ha//ucination but the 
person knows that it is only an image and not a percept. This 
is rarely present in older children and adults. 


~ The most common test of eidetic j imagery is to pease a 
picture with many details for a few seconds. After removing | 
the picture, ask the child to describe what he saw. The eidetic: 
child seems to project the picture on any convenient surface 
_ and describes what he sees. A child with accoustic eidetic 
_imagery will repeat a long list of digits. after hearing them 
once. | 

Idiot Se yant or Wise Simpleton : There are exceptio— 
nally very few people who have phenomenal memory with 
generally low level of intelligence. Such peopje are called 
idiot savants. These people are below normal in intellectual 


traits but: have developed Some trait to such an extent - 


which makes them really exceptional. This person will have 
remarkable memory for events and can reproduce all the 
details of ‘the object and event seen days or months or - 
years ago. If that person is asked what was the day on January 


- 


Remembering and Forgatting | 212 


1960, he will immediately tell you the day of week. - ‘Though 
Bl memoty is remarkable he is not a genius, but an idiot. 

- 3) Reminiscence : Improved retention after an interval 
of time has been called reminiscence. Better retention and 
recall of incompletely learned material, after a long time than 
immediately after learning is known as reminiscence. This is 


related to the phenomenon of better learning and retention by 
’ distributed than by massed practice. Also related to interrup- 


ted activities than completed activities (L.B. Ward, Munn. pp. 
387). Another theory offered to account for reminiscence is 
- recovery from work theory. According to ‘this a continuous 
practice causes fatigue with learner and hence he cannot show 
all-he has fearnt. After resting the retention. shows improve-— 
ment. The degree of reminiscence is Positively correlated with 
the length of the rest period. (Study by Irion. 1949, Whittkar, 

_ Psychology, p. 280). 

:- (4) Dejvu: Dejvu (french word) is a  ferm of memory - 
distortion in which the individual will have ///usion of having — 
_ seen. Sometimes an individual will have an odd experience o f 
having a strong feeling of familiarity attached itself to an 
entirely novel situation. This happens to many people on many 
-occasions.The reason for this is something in the present situ- 
ation is identical whith or very much like, something that 
occurred previously. This present aspect of the former stimu- 
lation leads to recall the original experience and we incorrectly 
identify it with the present one. According to Freud, Dejavu 
experience often arises in the actualization of fantasy-a day 


dream. 
How to “Forget ? 


In one’s span of life, many pleasant as well as unpleasant 7 
events take place and it is natural, the pleasant experience 
‘ makes the person happy whereas remembering of the unplea-. 
sant experience makes the person to be depressed and sorrow- 
ful. With the lapse of time the intensity of the unpleasant ex- — 
perience reduces and sometimes the exparience will be for- 
gotton, Until such time man has to struggle and suffer the 
agony of it. Because of a series of unpleasant events have 
happened to the i John Keats, he prayed God to make his 
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heart as hard as stone and he often had expressed that he was 
envious of trees which are happy without anysorrow or misery 
in their lives, So our life becomes miserable if we do not for- 
get such ‘unpleasant painful experiences. But how to forget 


such unpleasant experiencesis the question. The answer to this © 
question psychologists have offered some useful suggestions . 


which if followed help us to forget-the unpleasant events. 
Some of the suggestions are 8s follows : 


(a) Soon after the unpleasant event - has nar aviod 
recalling or reciting such events for 4 few days, It is easy to 
suggest ,but diflicult to follow the suggestion, Especially, if 
these events are related to death or disappointment or failure 
_ intife it,becomes very difficult to keep them out of mind. 


Under such conditions, it is better to leave the place of the — 


_ event for a month and to engage in some interesting activities. 
Ifyou have no time to worry or no time to recall the event, it 
will, gradually fade away from your memory. This is one of the 


main reasons why in olden days, if a person were to die in the : 


house. the entire family used to vacate the house for 3 or 6 
months and stay in.some other house. Sometimes they used 
to celebrate the marriage of their daughter withih one year 
from the date of death. This practice is in rvogue with Hindus 
in Some parts even today. 


(b) Before you get sleep you are likely to recall because 
~ you will have time todo so. So the best thing to do is to 
have strenuous exercise before you go to bed, so that,you will 
be tired and fall asleep the moment you go to bed. This helps 
you to forget the unpleasant experience soon. . Due to disuse 
‘ such experience will be atrophied and forgotten. 


(c) Time is the best remedy to forget any event. In 
reality mere lapse of time will not help to do away withit. A 
number of new events or experiences which take place during 
the period either interfere or inhibit the unpleasant experience 
and help to forget the unpleasant events. 


(d) Do not allow time for perseveration and consolida- 


tion of the memory traces of unpleasant. This naturally helps. 


you to forget the unwanted experience. 
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(e) Do not follow the principles of improving memory. 
These are the best ways to forget the unwanted. 


_. If you follow these suggestions, you can forget anything | 
you want. 


_ FORGETTING 

Our memory is not always pleasant or unpleasant. The 
unpleasant experiences may be due to the conflict between 
higher and lower motives or between higher and lower values 
of life. Such experiences are inevitable in one’s span of life, 
‘because life is not a bed of roses and to sleep on it is not an 
achievement. Life must belived through such odds. Though. 
such things happen in one’s span of life, they must be forgotten 
if living were to be mada pleasant. Though we wish to for- 
get the unpleasant and to remember the pleasrnt, they are 
not entirely in our hands. Such things in course of time, due 
to many reasons will.be forgotten. This forgetting: is of two 
types—(1) Normal forgetting and (2) Abnormal forgetting. | 
1- Normai Forgetting : . 

Forgetting is not due to single cause or a simple reason. 
Many factors are involved in it and some. are difficult to ex? 
plain. At the outset forgetting seems to be either due to in- 
adequate impression or no impression. Many a time we fail 
¢> remember a name or the news items read in the newspaper 
because we pay little attention to them. Inability to remem- 
Ber what has happened during an exciting or idisturbing event 
is in fact due to inattention. This type of ‘“memory.loss** is 
known as ‘anterograde amnesia‘’. \n contrast, forgetting of 
things happened beforeithe disturbing event is known as 
“retrograde amnesia”, This should not be mistaken for 
**retroactive inhibition’, which involves an interference by 
new learning with earlier learning. Experimental extinction! 
under conditioning also.resembles in certain ways forgetting 
Even without emotional disturbance and extinction, the actua. 
learning is forgotten either partly or wholly. Such forgette 
ing is due to the following reasons : 

(a). Passage of time : It is commonly assumed that lapse 
‘of time Itself is responsible for forgetting. According to this 
the memory traces due to lack of use, gradually deteriorate, 
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or will be atrophied. For example :- the geometry, algebra 
and such other subjects learnt at higher secondary school are 
almost forgotten because of disuse fora long time.Whittaker 
gives an analogy of drawing on sand by one’s finger. The 
more times one draws, the deeper become the groove. 
‘Conversely as time passes, the groove gradually erodes away. 
In this connection Ebbinghaus work is worth noting. He 
tried to find the relation between remembering and passage 
of time. From his study it is concluded (1) 22% of the mate- 
rial learnt was forgotten within one hour,25% in 8. hours. 30 
in 24 hours, ‘58%in six days and 76% in 30 days, (2) From 
this it is clear that forgetting is more, soon after learning than 
With further passage of time, (3) Though the total forgetting 
is more, the amount of time and amount of forgetting are not 
proportional to each other. The theory of atrophy through 
disuse is criticised on the ground, that it is against the con- 
ception of reminiscence which is a reality. Another criticism is. 
that time may bsa_ factor but whatever takes place during 


the interval interferes and affects retention. 


b) Sleep : Sleep is a factor which | reduces forgetting 
Longer the period of waking, greatt ; is forgetting, was found 
by Jenkins and Dellenbach (1924). These two psychologists 
suggest that forgetting is brought about more by the destruc. 
tive effect of other activity during waking. In a study a S was +; 
asked to memorize a list contaning 10 nonsense syllables — 
before going to sleep and the other S was : r 
before starting the normal day activity. The retention of each 
S was tested after one, two, four and eight hours of sleep or 
waking activity. From this Study it is found :(1) that after each 
succesive intervals of sleep the percentage of nonsense sylla- 
bles recalled by the S were : 70%, 54%, 55% and 56%. As 
we see the results, there is no further forgetting after one 
| hour of sleep. (2) On the other hand, the waking S reprodu 
| ced; 45% 31y | 22% and 9» of words, From this it is 
clear that longer the interval of waking, greater is forgetting. 

3) The investigator concluded ‘‘that forgetting is not so 
_ mucha matter of the decay of old impression and associations _ 
as itis a matter of inferference, inhibition, or obliteration of 
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asked to memorize _ 
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old by the new’’, 


(c) Relative inactivity ; From the Studies on cockroaches 
_ It is found that it is not time per see that makas us forget but 
what haqpens in time Causes forgetting. The activity that takes 

place between Original learning and recalling of it affects 


fetention adversly. If the activity is. leaming of something, 
the effect is still more. | 


(d) Absence of appropriate stimuli: Sometimes 
a forgetting may occur because the appropriate stimuli for recall _ 
are absent. We may be oblivious to some earlier experiences. 
It may not be recalled since chidhood due to absence of ‘app- 
ropriate stimuli.But suddenly we may recall it.This is so becau- 
se, some sensory stimulus which is associated with experience 
due to conditioning at the time of orginal experience provokes . 
it. As wedo not know the relation between the sensory - 
_ Stimulus and the experience when we recall an experience due 
_ to. some stimulus we willbe surprised at It. So the author 
- (Penfield) states ‘Regardless of the nature of memory traces, 
it is quite evident that,; we sometimes forget because the 
_ Stimuli for recall, for activation of the traces are lacking’’, 
e) Obliterating memory traces: Certain conditions 
obliterate memory traces, One such condition is electroconvu- 
Isive shock (ECS), which is used in the treatment of ‘mente 
patients. This ECS produces amnesia for events which 
jmmediately precedes it. Patients forget the preparation made - 
just preceding the shock, his admission to the hospital, "and 
even the shock given to him. Experiments on rats have shown 
that administration of ECS after each trial of learning has 
greatly retarded jearning. Shock after learning has destroyed 
retention to a great extent. How ECS interferes with retention 
is not known. How ever some researches made on animals 
suggest that the convulsion caused by ECS destroys the traces 
and not the shock alone:causes forgetting. The electric current 
destroys the brain cells and causes forgetting. Thére is a 
- belief that memory traces need consolidation and fixation. The 
electric current,- the convulsion, the anoxia of some other 
condition associated with ECS interfere with this process and 
cause forgetting.In this connection Woodworth and Schlosberg 
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' gay ‘that anything learnt Or experienced just before the 
shock may be irretrievably lost. because, its traces were not 
sufficiently established.” Sie ; 
Emotional shock will also have the same effect on 
retention because it also interferes with consolidation of the 
memory traces. This is observed from amnesia for events just 
preceding emotional upset. In one. of the studies a college 
student who was seated in a very dim lighted room, was 
given a list of nonsense syllables to learn. After learning to 
recall as many nonsense syllables as he could, he was given 


mirth provoking jokes and then asked to recall.From the results — 


it is clear that there was no effect of jokes on recall of non- 
sense syllables. Another time unexpectedly he was subjected 


- to a marked emotional upset after recalling a Sist of nonsense — 


syllables just presented. That is, back of the chair was made 
to collapse, an electric shock was given to left arm, an iron 
bar was dropped from the ceiling, lights went off, pistorl shog 
rang out etc. Soon after the commotion was over, the S was 
-asked to recal! the syllables again and found his retention was 
affected very badly. _ | 

(1) Inhibition : 


‘An important cause of forgetting in every day life is the. 


‘conflict between what has been learned and the subsequent 


learning. One interferes with recall of the other. With respect - 
to retention, there is negative transfer. If learning of one habit | 


interferes with rentention of subsequent habit: it is called 
proactive inhibition. Learning of second habit if interferes with 
recalling of first habit is known as Retroactive inhibition. 


(1) Proactive Inhibition : If the earlier learning inter- 
ferés with learning and inhibits, it is known as proactive inhibi- 
tion. Proactive inhibition may be due to /ntrusion, where there 
-_ |s substitution of word or words from. one’s own vocabulary 
for the word one reads actually. For example; If the printed 


passage is-that human brain is composed of some 10 billion — 
nerve cells, more or less alike. which Interact in various ways. 
The S reproduces it as, the human brain has some . 10 billion © 
neurons more or less alike, which interact in NUMEFOUS WaYSere 
This kind of proactive inhibition can be found while checking : 


\ 


: 


Remembering and forgetting ve . 91a 


_ word by word. Sometimes there will be omissions, commis- 
sion, changes, erroneous testimony etc In each case there is 
intrusion from: earlier experience, which interferes with, or 
supplant particular features which we are trying to recall. 

If the previous learning is stronger than the present “one. 
the present one only takes more time to learn but also will be 
forgotten soon because earlier one interferes with and even 
destroys the later learning. On the. other hand if the earlier 
learning is poorer than the jater one, proactive inhibition is 
less. If there is greater similarity: between the earlier and later 
learning, proactive inhibitien is. prenter: General design of the 
eepevment.. | 


experimen group — General group 


"~~ Learn List A Learn List B 
Learn List B Rest . 
Recall List B _ Recall List B 


(2) Retroactive Inhibition ; Interference and inhibi- 
tion of the earlier learning by later learning is known as retro- 
active inhibition. This is one of the major causes of forgetting 
in every day life. The interpolated activity between the original 
earning. and recall of it causes forgetting. If interpolated © 
activity is similar and if It follows immediately after original 
learning, retroactive inhibition is greater. On the other 
hand if the original and interpolated. activities are dissimilar 
and ‘one follows the other with time gap retroactive inhibition 
‘is lesss. - Thus there is a close relation between the degree of 
forgetting and the similarity of the interpolated activity, which 
causes retroactive inhibition. 

Now why does interpolated learning interfere with reten- 
tion is the question.. Indeed a number of probable reasons are 
offered by psychologists : (a) Learning new material leads 
to unlearning of the old one, in the sense, that the new res- 
ponses supplant the old. (A. W. Melton and W J. Von Lac- 
kum). (b) The items learned formerly tend to intrude them- 
selves during tests or retention (A. W. Melton and J. M. 
Irwin). Though interpolated items are not overtly related, 
there may be implicit conflict from them which interferes with 
recall of the initial material. (c) Interpolated learning inter- 
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feres with seideventlon with reverberating circuits. In other 
words, with the setting or consolidation of. the original me- 
mory traces. The same principle is involved in’ distributed 
learning. (d) Interpolated material which is similar is more 
disturbing than the dissimilar one, (e) Further early interpo- 
lation. may interfere and distrub consolidation more than later: 
interpolation(f) The later interpolation may not disturb consoli- 
dation but cause the individual to unlearn earlier material or 
to confuse the new material with the old. Thus unlearning, 
intrusion and interference which are concerned with consoli- 
dation of memory traces, are all involved to some degree in 
forgetting. ne 

' (g) Set or preparedenss: Forgetting depends upon 
our preparedness to Jearn and to remember. In the absense 
of preparedness, our learning will not only be delayed but 
also the learnt material will be forgotten soon. Further if the 
set is in the wrong direction, wegoon recalling, only the 
unnecessary things and not the one we want. Unless we cha- 
-.nge the direction of the set, our eae continues in the 
same direction. 

(h) Meaningless material : As discussed already mea- 
_ningless material not only takes more time to learn but also 
_ will be forgotten soon. The meaningless material does not cause 
attention and interest, and hence the memory traces caused 
- will be poor or vague. This naturally causes forgetting. 


(i) Motivational factor : Tasks which are interrupted 
~ before completion are more likely to be recajled than the tasks 
which are completed. This phenomenon is known as Bhuma 
| Zeigarnic effect. The reason is that the incompleted tasks 
threaten the se/f-esteem and hance remembered Another ex- 
‘planation is the moment the task is accepted, the individual 
develops tension. The tension continues until the task Is com- 
pleted. So the continuation of tension makes one to remember» 
better than the completed tasks. When the task is completed 
the tension will be released and hence will be forgotten, 


(j) Social factors : The factors if the social environ 
ment also influence how much is remembered. In one study 
the effect of groupatmosphere on recall was made. The SS. 


a 
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were divided into forty groups of four persons in each.A story _ 
was read out to each group. Immediately afterwards the mem- - 
bers were asked to write it down as they remembered it, with- 
out talking to any member of the group. Then each group was 
asked to selecta leader and to recall together the story as 
completely as possible. Finally each S was oi to repeat his 
_ individual recollection. ei 
Some groups were told that the experiment dealt with 
_ “co operative’’ effort and they were asked to co-operate with 
each other as much as possible. The remaining group were ) 
told, that a record would be kept for each S‘s contribution to 
the group effort, in order to determine which person had the 
best memory. This.was to foster “competitive spirit’. 

From the above study itis clear; (1) Group. recall was 
superior to individual recall in all cases. (2) ‘Individual recall 
following the group discussion was superior to individual re- 
call immediately after reading. (3) The superiority of group 
recall was more marked in the co-operative groups than in the 
competitive ones: This may be due to co-operative atmosphere 
or to the participation in co- opeftive groups Yuker (1955). 

Thus we find that normal forgetting disscussed so far is 
not merely passive decay as a ranelee of time but it is a fun= | 
Ction of several factors. 


2. Abnormal forgetting : 

Abnormal forgetting is not due to any one ot the causes 
mentioned compared to normal forgetting. It is mostly of . 
fecall amnesia type and hence retention will be intact to a 
large extent. Due to certain unusual and motivating causes 
recall is completely blocked. Any way it is.not due to self- 
consciousness or stage fright, The causes are; (a) ‘’exogenic’’ 
or external factors and (b) “endogenic’’ or internal factors. 


Exogenic: As said above, if the cause isan external 
one, it is said to be exogenic. For example: a severe injury to 
the brain like ashock resulting froma fall, ora hit on the | 
head, will disturb the memory process badly.._ If the injury is" 
severe and affects the cortex, forgetting is more a retention 
. amnesia than recall amnesia. But usually amnesia resulting 
from a shock is of recall type. Exmple : In 1972, an young lady 
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of 23 years by name Vea Vulovic was working _as an air 
hostess in Ugosiovia. One day the aeroplane in which she was 
on duty (due to some technical trouble) fell down near Cze- 
‘choslovakia from 10,000 meters. Fortunately she survived due 
to timely medical aid. But she did not remember the fact that 
she fell down from the aeroplane and other details of the acci- 
dent. Regarding all other things her memory was_ perfectly 
alright. Sometimes some emotional shocks like the death, of a 
, close. relative, sudden loss in the business and unexpected 
. failure etc,, also cause recall amnesia. : 


_ (b)- Endogenic : Causes from within are known. as sua’ 
genic.. The internal factors which cause forgetting are conflicts 
frustrations, repression etc, The concept: of repression was 
introduced as a function of unconscious. Certain experiences 
which involve guilt, or shame, or frustration or conflicts are 
not palatable to conscious mind. Such experiences are repres 
sed to the unconscious mind unaware of ourselves ahd hence 
they are forgotten.The individual will develop complete recall 
amnesia for such things. All those forgetting which take place 
_ because ofsuch endogenic causes belongto recall amnesia.Such 
experiences can be brought outto conscious mind only bysome 
special techniques, such as free association. dream analysis, 
hypnosis, and projective tests. According to Freud such for- 
getting is often caused by a very strong desire to forget it in 
order to avoid an emotional conflict arising from certain expe- 
riences. It is nothing but a convenient forgetting but the inte- 
ntion is not conscious one.For example: ‘‘Ernest Jones quotes 
a lady who forgot to keep her appointment with dress ‘maker 
to try on her bridal gown, the day before the wedding. . She 
recalled it only at eight in the evening. She forgot about ‘it 
because she was marrying the person much against her wishe 
. She had a lot of mental reservations regarding the ae and 
so within a short period she was divorced”’. 


Kanzaar quotes another case history of a eae who was. 
very much worried and depressed. “One day a married lady 
approached a traffic police man who was on duty at a circle 
and she requested him'to take her to her house. When the 
_identity of the lady was asked by the policeman she 
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was not able to teli him hername, place, husband’s name 
etc. She told him that she does not remember anything. The 
policeman understdod her. and took her to a Mental: Hospital. 

Under hypnotic trance. she told that her marital fife was un- 
happy and. she was loving some other person whom she wan- 
ted to marry after obtaining divorce from her husband. In 
order to take this decision her husband gave her an appoint- 
ment to meet him at particular time and place. As her hus- 
band did not come to the place as fixed she waited for him 
anxiously for a very long time. This was followed by conflict, 

tension, anxiety, hatred and forgetting of the whole thing. 

While she was wandering around the place, she had forgotten 
her name, place etc. It is in that state of mind that she appro- 
ached the policeman”. 

' Apai*> from the above forms of hysterical amnesia (recall 
amnesia’ we also come across many other forms of amnesia 
such as ugue, somnambulism etc. In fugue the individual 
suddenly forgets his name, place, profession and such othe, 
details of his past and runs away to some other place 
and starts altogether anew life with a newname and 
profession. This may last for a few days ora few months. 
Suddenly some incident may bring him back a complete me- 
mory of his past. Immediately the fugue. state will be forgot- 
ten. This will be discussed in the last chapter under hysteria. 
This kind of temporary period of disorientation of time, place, 
name, and loss of memory for previous state is called fugue. 

Another example of recall amnesia is somnambulism or 
sleep walking. Here aiso the individual is oblivious of the 
previous state for a short time and after this state, he is equa- 
lly oblivious of what had happened during the somnambulism: | 
All these are the examples of pathological forgetting. 


How to Improve memory 


If a man has to live successfully and to attain success in 
any walk of life efficient memory is very essential. Whether 
the man is an administrator or a scientist or a student his suc- 
cess largely depends upon good memory in addition to specific 
ability? and Intelligence. Generally laymen, the students and . 
the professionals complain deterioration in their memory power 
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with age. In order to find solution to their problem of deterio- 
ration in their memory power they seek the help of professio- 
nal Psychologists. Especially the students request the-psycho- 
logists to improve their memory by hypnosis. In fact the feel- 
ing that their memory is detérioating is wrong. The memory of 
a- person does not decrease by itself unless it is disturbed by 
shocks of some kind. The decrease may.also take place either 
due to the disease or damage to the nerve cells of the cortex. 
if the.individual is héalthy both physically and mentally the 
chances of deterioration in the memory is a rare possibility. 
If is often told by the students their memory was very 
good when they were in the lower classes and they were able 
to remember and reproduce anything after one or two readings. 
It is true that their memory was good at lower classes because 
their interests were very much limited, the fear of success or 
_ failure in the examination was absent, they used to read with 
deep concentration and were free from emotional! disturbances. 
‘Naturally they. used to remember very well whatever they 
read. As they go to higher classes and reach adolescence the 
reading material increases and their int 
ties and especially interest in sex emerges and expand many 
folds. Consequently many problems crop up and disturb the 
emotional balance of the Students, and their self-confidence 
will be at stake. "Many a time the confiicts between the natu- 
_ tal urges and the reality or the morality bother them much and 
feel guilty of such things. When they study with disturbed 
mind, lack of concentration andthe will to learn, their learn- 
ing and consequent memory will be poor. ‘This gives them 


the feeling that their memory és deteriorating and they will be 
clamped with fear, In order to 


erestin various activi- 


overnight, but he has some - 
if followed strictly. In order 
one has to improve learning methods 
Prove retention and consequent recall 
the suggestions Offered to improve 


to improve one’s memory, 
which in turn helps to im 


OF recognition: Some of 
memory are : 


- 
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_ (1) While learning anything we must have the “will 
to learn and will to remember’. This helps to have clear 
and vivid impression of what we learn. Naturally our memory 
for the material learnt will be good. , This is discussed already, 


(2) While Jearning anything we must have deep concent- 
ration on the material to be learned. There must be sincerity 
of effort and devotion to the task in hand. All oe make 
learning efficient and memory goad. : 

(3). we must avoid unspaced method of learning to the 
extent possible and follow distributed method. The advanta- 
ges of which are discussed already. ‘ 
(4) To the extent possible we must avoid repetition me- 
thod and spend as much time as possible for recalling while 
learning any material. Even this is already discussed. 


(5) To facilitate consolidation and fixation of memory: 
‘traces we must have rest and if possible sleep after learning a 
material. If the samething is read and reviewed once again 
after sleep it is still better, for good retention and recall. 


(6) If the material to be learnt is too large, first read the 
whole material and grasp the meaning and significance of the - 
material. Then depending upon the need, intelligence and — 
availability of time, adapt either part or whole method. Refer 
to earlier discussion for details. : 

(7) After learning we must try to avoid shoal of any 
type to avoid its bad effects on retention and recall. The 
effect of this is already discussed. Avoid taking alcohol 
- after learning. 

(8) Wherever possible we must make use of the princi- 
ples and techniques of learning. — 

(9) Whatever we learn must try to make use of it when- 
ever. and wherever possible. Learnt material should not be 
allowed to be atrophied by disuse. | 

(10) Whatever we read, we must try to get memory 
images as much as possible. 

(11) Anything we learn, we must try to relate or -con- 
nect it with what we have already learnt well, so that we can 


remember well. tee 
(12) Whatever we lear,n we must try to - troduce in- 
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stylé and rhythm into it, so that retention and recall wil 


be better. | With et 
‘ (13) While recalling if there is any resistance or inhibiti- 


on we must avoid recalling it then. . After sometime it occurs 


‘ - ts vee ne 
‘ ° 
cs 


automatically. 


(14) We should not give room: to the feeling that our. 


memory is deteriorating with age and also as we go to higher 


classes. We must believe our memory and give an opportuni - 


ty to it and it will not deceive us. If the above suggestions 
are followed Strictly, retention and consequent recall or recog- 
nition improves to a very great extent. 


Some Methods of study used by successful College 
Students : | 


A. Where to study 
1) Generally use one special place for diiay. 
- 2) Have everything you need for study at hand 


3) Use sufficient and even light which is equal to dat } 


light BY 
4) Avoid T. V, radio and other dieatting stimuli 
5) Avoid to the extent possible muscular relaxation — 
6) Avoid heavy meals before starting studies 
7): Avoid strenuous work before starting studies 


B. When to study 
~. 4) Review the material just before going to bed so that 
it will be remembered better 
2) Start your study early both in the day and night 
3) Study at regular hours and avoid Legirced in 
timings : 
4) Review immediately after the class, so that it facilita- 
_ tes consolidation of learning 
5) Space the study period and do not sit and study con- 
_- tinuosly for a long period . 
6) Avoid studying similar matetial one after the other, 
so that one interferes with or inhibits the other _ 
7) Do not-study when attention is persistently wander- 
Ing. 
8) Do not study when vee are emotionally upset. 
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9) 
10) 


Do not study when you are sleepy, tired or bored ‘ 


Start your studies from the beginning of the year and | 
not at the’ énd of.the year 


_ a 7 aes 
at - 


C. How best to Study the text book and iotewe 


1) 


2) 
: 3) 


bs 
5) 


6) 


Do not read the text books as youread the newspaper 
and magazines | 


Think as you read, do not simply memorize or rehearse 


Bane the Ben, and eesti of what you 
Tea | 


How often you read the material is not important, 
how you read is more important 

lf you have -reading difficulties consult the reading 
improvement specialist : 

While reading the text book "wherever necessary 


-underline the imporiant points and make a note of 


them. 


D. Rous: to profit more fully from Lectures 


1) 
2) 


3) 


4) 


an 


6) 
7) 
a) 


9) 


10) 
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Sit in the front especially when the class is large 

Pay attention to the lectures, and if doubts arise seek 
clarification 

Take notes when necessary for understanding the 
material 

Make note of everything that sounds ridiculous or 
that conflicts with your present belief 

Note down the question which occur during the class 
Review the class notes on the very day, and add some 
‘more important points from the text 

Before going to the class read the lesson of the day 


_ from the texts to make use Of it 


If tutorial assistance is available for the entire Course 
or a part there of make use of it. 

Do not miss the lecture class and if it happens. con. 
tact the teacher ‘concerned or the good students of the 
class and take their help, to make good of the loss 

If the work book accompanies the text book. follow 


_ its instructions carefully, you will be benefited to the 


maximum: 
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E. How to Oe anace for examination : 


1) 


a 


9) 


10) 


Do not attempt to “"Cram’’ the night before the exa- 
mination. 

It is better to review than to reread everything 

Do not read the text book at the time of examination 


~ Read the points and recall the details and if necessary 


have prompting 


Keep track of what you ak ae tink those details to 

the items you do not miss Be 
Prepare for a few SuEs8 09 papers of previous 5 vents 
if possible : 
' Ask yourself questions shat each em and answer 
.as if the examination is an essay type. If possible 


/ 


write your answers 
Adequate rest and sleep on the night before examina- 
tion. is of paramount importance. If possible have 


some recreation the night before the examination 


Have confidence in your preparation and abilities 
Have task orientation and not ago-involvement in the 
examination, lest it affects you adversely 


if the above eos are eee SUCCESS is yours. 
definitely. , . 

(Some of the items are taken from Vingitita F, “On becom- 

"ing an educated ee W..B. Saunders Co 


1964). 
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CHAPTER-VI 
HEALTH PSYCHOLOGY 
An overview - Mind over Malady : 


Two decades ago many people, doctors and health care 
providers were having their views, th:t body and mind are two 
_ independent entities, parallel to each other. From philosophers 
point of view, it is psycho-physical parallelism. To-day 
psychologists, doctors and health care providers strongly believe 
that mind and body interact with each other and affect mutuaily 
either positively or negatively. This change of attitude is due to 
an incident at Stanford University medical centre. 


“fA. woman in her late forties went to the above medical center 
for a check up for her malady. She was diagnosed to have breast 
cancer, which had spread into her bones. This has caused her 
sleeplessness for days. At the same medical centre a group of 
eight women with the same malady incidentally sat in a loose 
| circle of chairs in a small separately furnished room, every 
Wednesday afternoon and discuss their breast cancer problem. 
They discussed and shared their fear, anxiety and consoled each 
other. This discussion of sharing their experiences and feelings 
offered a lot of consolation and relief. This in turn not only gave 
them a comfortable feeling and kept them alive longer”. 


Psychologists and health care providers understood that a 
discussion group could improve cancer patients a chance to survive 
longer than expectation. Today sucha method of group discussion 
among such patients has gained increasing respectability. And 
today we are seeing evidences that psychological intervention can 
have substantial impact on patients physical health. Researchers 
have started their investigation into scientific basis of effectiveness 
of such approaches in treating the patients. Thus health related 
issues are correlated with psychology, that is known as “health 


psychology” today. 
229 


“Health Psychology” is the area of applied psychology. It is 
concerned with the investigation of —prevention, diagnosis, and 
treatment of medical problems. Health psychologists are curious 
to know how illness is affected by psychological factors and the 
impact of stress on physical diseases, i.e., how health problems, 


such as heart disease and stress are related, and how it can be 


avoided by healthy behaviour. 


Today health psychologists are realizing that “mind and body 
are clearly linked together, than remaining as independent entities 
(Psycho-physical interactionism). They do interact and influence 


each other in all respects. 


Health psychologists have recognized that good health and 


the ability to cope up with illness are affected by psychological - 


factors, such as thoughts, emotions, and the ability to manage 
stress. They have given special attention to immune system, the 
complex organs, glands, and the cells that constitute our body’s 
natural line of defense in fighting diseases. a 


Today Health psychologists are very much interested in 
investigation in the field of — “Psychoneuroimmunology’”. It is the 
study of the relationship between psychological factors and the 
immune system. This has led to the discovery of the association 
between emotional state and success of immune system in fighting 
the diseases. 


In summary, health psychologists are considering that mind 
and body are two important parts of the whole human being, but 
not two independent parts. Formerlly disease was considered only 
a biological phenomenon, and psychological aspects are of little 


importance. In the beginning of this century (20) it was believed . 


_ that the primary cause of death was short term infection. Now 
they are realizing the major cause of death due to heart disease or 
cancer or diabetes are due to the fact that it is chronic and hence 
it cannot be cured, rather it lingers longer, and poses significant 
psychological issue. 
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Here we discuss the ways in which psychological factors affect 
health- (1) First, they focus on the causes and consequence of 
stress and the means to cope up with. (2) They are exploring the 
psychological aspects of several major health problems including, 
heart disease, cancer, and those resulting from smoking and 
drinking. (3) Finally, they are examining the ways in which how 
Doctor-Patient intera=t and how it influences health. And also 
offer suggestions for increasing people’s compliance with 
behaviour, that will improve their well-being. In short health 
psychology represent a union between medicine and psychology. 
Secondly it is concerned with how stress affecis us and how best 
we can cope up with it. 


- Stress-Meaning : 


Stress is the spice of life and hence life without stress is dll, 
dreary and no achievement and no suffering. Stress begins at 
birth and ends at death. Though stress is there throughout life, 
well managed optimum stress makes living pleasant, but ill managed 
and excessive stress makes life miserable. The difference lies in 
making life a friend or foe. Stress is highly correlated with 
civilization, and industrialization. So, the more civilized, and 
industrialized we. are more stressful we become. On the other 
hand the more religious and philosophical we are the less stressful 
we become. More is the advancement in science and technology, 
more is the stress. On the other hand the more we are value 
oriented in every activity, less is the stress. So any advancement 
in science and technology should be value oriented and specially 
human value oriented. It should be for the benefit of man and not 
for destruction. Further with the growth of population in leaps 
and bounds, more is the stress, because it creates innumerable 
and unsurmountable problems. It creates the problems of food, 
shelter, job, and severe competition for everything. Man has to 
struggle for survival at every stage and for every thing. This 


struggle causes severe stress and ill health. 
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It is said that 20" and 21° centuries are becoming more and 
more stressful because of, wars, cold war, population explosion, 
nuclear race etc. All these things are causing unbearable stress 
and strains to man, all over the world. So the future seems very 
bleak. Stress being, a negative emotion “it shatters our mind and 
shortens our life”. Indeed it is a slow poison which is swallowing 
1s unaware. From the above discussion it is clezr that stress is 
dangerous both to the body and mind. The wisdom lies not in 
avoiding stress which ts inevitable, but in learning how to walk 
along this arduous path of stress.(Author). 


Stress and Strains _ Definition e 


Both stress and strain are widely used to mean the same 
thing. In reality “Stress is the tense state of mind and body, due 
to readiness or preparedness of the body and mind, either to fight 
or flight from the situation or the stimulus confronting us.” 
(Author). Due to this, there is loss of homeostasis or balance. 
“Strain on the other hand is the experience of exhaustion or 
tiresomeness due to loss of energy c- used by stress. Formally it 
is defined as “the response to events .hat threaten or challenge a 
person”. It may be examination deadline, an interview, a family 
problem, death of a spouse or accumulative series of small events. 


Life is full of circumstances and events known as 
“STRESSORS”. These stressors produce threats to our well being. 
Even the pleasant events such as marriage, birthday party, 
arranging a party ora function, also produces stress. But the 

‘negative events cause detrimental consequences than positive 
ones. 


All of us do face stress in our lives. Daily life involves a series 
of threats to which we cope up or adapt to it, sometime knowingly 
or sometime unknowingly. If the stress is more severe or long 
lasting, coping up requires major effort. It produces psychological 
and physiological responses of health problems. 
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Stress and Physiological and Pyschological 
Problems: 


Stress produces both physiological and psychological 
consequences. Most immediate reactions are biological ones, such 
asa raise in adrenal glands hormone-“adrenalin”. This increases 
heart rate, blood pressure, and reduction in skin resistance. These 
responses are adaptive in nature. They produce “emergency 
reaction and prepares the body to defend itself through activation 
of sympathetic nervous system. These responses sD to cope up 
with the stressful situation or event. 


Apart from major health problems, many minor aches and pains 
also appear — such as, headache, backache, skin rashes, 
indigestion, fatigue, constipation, common cold and what not. In 
addition to these minor problems, some major problems like 
“Psychosomatic disorders “ manifest. These medical problems 
are caused by an interaction of psychological, emotional and 
physical difficulties. Some of the psychosomatic disorders are, 
Ulcers, Asthma, Arthritis, high BP, migraine, gastritis, eczema. 


Apart from the above psychosomatic problems, a person 
subjected to severe stress for a long time may develop purely 
psychoneurotic problems, such as hysteria, anxiety, obsession — 
compulsion, phobias, neurosthemia etc. These are minor — 
psychological problems. Subjected to severe and prolonged stress; 
a person may also develop major psychoses, such as schizophrenia, 
manic-depressive psychoses, paranoia, involutional melancholia 


etc. 
Is Stress necessary ? 


As said already all living beings need challenges or demands, 
for stimulation to serve or to do something. Specially human beings 
need more stimulation than lower animals, to live and to achieve 
something in life. Man's environment is more stimulating than the 
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environment of lower animals. This stimulation may be from within 
or without, which causes stress. We know that living without 
stress is dull and dry and hence will have no interest to live long. 
Soft and smooth living is not at all attractive, where as challenges 
or demands are enjoyable. They promote performance to the 
maximum. So stress which is held under control and managed 
properly helps to achieve much in life. If it is exploited in the area 
of our ability and interest, it helps to achieve much in life. 


For primitive man the challenges were minimum and largely 
physical and biological and hence limited to secure food, shelter, 
protection and security. In short challenges were limited to 
satisfaction of basic biological needs and race preservation. But 
today physical challenges are less, whereas intellectual, emotional 
and social challenges are more. Some of them are self created 
and many of them are thrusted on him by physical, social, cultural, 
religious and political environment. These challenges crop up at 
the work place, at home, and at the time of social interaction 
with the fellow beings. 


Eustress: 


Any work or challenge causes stress and it will have necessary 
psychological and physiological changes and the result is a pleasant 
or unpleasant experience. Eustress is defined as “a pleasant or 
Curative stress”. We cannot always avoid stress and sometimes 
we don’t want to avoid it, because the result is pleasant. It 
promotes achievements in life. As said in the beginning of this 
chapter, all great achievements will have stress behind. Eustress 
is controlled, regulated, and directed to achieve something in life. 
If you read the biographies of great men you will understand, the 


stress they have lived through to achieve their goals. This Eustress 3 


gives us Competitive edge in our performances and related.activities 

like sports, athletics, research, etc. It also provides us with focus, 
and “competitive edge”, that help us to think quickly and clearly 
and express our thoughts in ways that will benefit us. 
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Some stressors can cause both good and bad stress. For Ex: 
Radiation if left uncontrolled, may cause cancer. The same 
radiation if controlled and pin pointed, helps to cure some cancer. 
In the same way physical exercise is a good stressor. If it is done 
more than our body limit, it causes injury and illness. When our 
body is fatigued or weak, it results ina variety of injuries and it 
_ predisposes to illness. 


Distress : 


- Distress is an upset, unpleasant, disorganised and emotionally 
disturbed state of mind and body. Consequent upon this, many 
biological (physiological) and psychological changes take place 
_ within the individual. As it is emotionally charged, heart beat 
rate, BP, breathing rate and depth of breathing,.increase. Digestive 
and excretory functions are disturbed. Psychologically sensations 
perception, attention, learning, memory and reasoning become 
upset and some of them become totally paralysed. In fact, there 
will be a totally confused state of mind, and its functions. | 


Distress is due to emotional or psychological trauma. Emotional 
trauma is caused by war, rape, kidnappings, abuse, torture, 
disappointment, dismissal from service, etc. It is also caused by 
_ some common events such as accidents, break up of cordial and 
significant relationship humiliating experiences, failure in the 
examination, loss of job etc. 


Though stress and distress are tense and disturbed states of 
mind and body, there are differences between the two. Stress is 
normal and it has a good direction, planning effort and 
perseverance, where as distress is abnormal, and has no goal, no 
direction, confusion, agitation, restlessness etc. Consequent upon 
distress, there is disturbance of eating habits, sleeping habits, sexual 
dysfunction, low energy, chronic and unexplained pain, emotional 
depression, spontaneous crying, helplessness, despair, anxiety, 
compulsive and obsessive behaviour, irritability, anger, resentment, 
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withdrawal from normal routine activities, memory lapses, 
difficulty in making decision, distractability, amnesia, guilt feeling, 
grief, altered sense of time and place, hyper * vigilance, Jumpiness, 


over reaction, Insomnia etc. 


The distressed individual needs patient hearing, counselling body- 


mind relaxation, yoga, pranayama etc. 
Threshold of Stress : 


Stress is good or bad but it is necessary, because it acts as 
protective reaction to any challenge that confronts us. It also 
helps to achieve much in the field that suits us. But unfortunately 
excessive stress and its unpleasant effects can manifest in‘a variety 
of ways. It causes disturbed behaviour and undermines physical 
and mental health. Deprivation of food and sleep universally causes 
severe stress. Apart from these situations which cause severe 
behavioral problems, people vary widely in experiencing adverse 
effects caused by stress. Some people adjust easily to the 
demands of the situation and some people break — down. 


The threshold at which the individual adjusts or breaks down 
vary with emotional and personality maturity, and tolerance’ 
_ quotient of the individual. The threshold also varies with the 
circumstances, age, sex and the training of the person. A person 
may adjust to the stress of the job, but may find it difficult to- 
adjust to the demands of parenthood, Love-relationship and other 
personal problems. 


Stress threshold is also determined by many other factors such 
as —(1) Personality make-up (2) Self-discipline (3) Discipline imposed 
by the society and the circumstances. People whose-lives and 
relationships considered to be stressful will have maximum tolerance 
for many stressful experiences. These people have learnt from 
their experiences how to cope-up with stress and to overcome it, — 
but they also know how to adjust their aspirations and to the realities 
of life. Normally their morale will be high and health will be good. — 
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Excessive stress is harmful to the individual who can't withstand 
it. This excessive stress and its effect depends on the individual, 
but doesn’t apply to all. Excessive stress is a part of the behaviour 
pattern of the individual with the following symptoms -— (1) Urgency | 
and importance. (2) Aggressiveness and excessive competitive 
motive (3) well rationalized hatred and hostility (4) Deep seated 
insecurity (5) High aspirations (6) unplanned activities (7) Irregular 
habits. (8) Bad models. 


Classification of Stress : 


7 Stress is something which disturbs the equilibrium of the 

individual. This disturbed state continues till the task is completed, 
or the problem is solved. Stress is classified into three types — 
(1)Physical (2) Mental (3) Emotional. 


1) Physical Stress : Physical stress comes from excessive heat, 
chill, hard work, long working hours with no rest, carrying aheavy - 
object, climbing flight of stairs, traveling in a crowded bus, injury, 
illness, infection, heavy exercise, walking long distance and fast 
running etc. 

2) Mental Stress : Mental stress is caused by severe conflict, 
unbearable frustration, pressure from within and without, 
disappointment, and threat from outside etc. __ 

3) Emotional Stress : Emotional stress comes from death of a 
spouse, parent or siblings, jealousy, envy, failure in the examination 
ox interview, loss of job, or loss of promotion etc. 


Stress can also be classified into two categories : (1) 
Passive stress (2) Active stress. 


(1) Passive Stress : Passive stress is not a serious challenge 
or demand. The situation is endurable. Though the individual is 
tense for sometime he will adjust to the situation in a short time. 
Eg: Missing a train or bus, not getting a ticket for a movie, going 


late to a function etc. 
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(2) Active Stress : Active stress is a challenge which confronts 
the individual and makes him to prepare physically and mentally — 
either to fight or flight. This condition continues till the task is 
completed. Consequent upon this, adrenalin goes up, heart rate 
and B.P. rises, immune system and electrical resistance of the 
body decrease. As aresult of all these changes within the body, 
the individual feels exhausted. Eg:- Appearing for a public 
examination, or an interview for a job, delivering a public lecture, 
accepting a difficult job, taking care of a spouse with terminal 
disease etc. 


Classification of Stressors : Stressors are classified into three 
categories on the basis of events confronting : 1) Cataclysmic. 
events (2): Personal events (3) Background events. 


1) Cataclysmic events (Stressors) : Cataclysmic events 
are very strong and occur suddenly. They affect severely hundreds — 
or thousands of people simultaneously. Eg: Earthquake, Train or 
bus accident, Floods, Drought, Famine, etc. 


2) Personal events : (Stressors) : Personal stressors are 
major painful events of life such as Death of a spouse or a close 
relative, loss of job, Failure in the examination, Disappointment in 
love etc. These events produce immediate reaction (startling)which 
gradually reduce with lapse of time. But in some cases, they last — 
longer. Eg: The Experience of rape. 


3) Background events (Stressors) or Daily. hazzles : 
These stressors are minor irritations of every day living. Eg:- Traffic 
noise, undue delay, noise of mikes etc. These daily hazzles don't 
~ require much coping up, but in summation, they become more 
stressful. | : 


How do we react to stress ? 


Different parts of our bedy continuously work together in — 
harmony. They also react continuously to the demands made on 
us from within and without. Some of the demands threaten our — 
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body and mind and prepare them either to fight or flight. These 
reactions will be usually in the form of reflex actions and gradually 
become responses. 


Reactions of the body : Different parts of our body react in their 
own way and in co-ordination to meet the demands. One such 
structure is “Hypothalamus”. Hypothalamus is located at the base 
of the cerebrum. It becomes activated and stimulates the pituitary 
gland to release tropic harmones. One of the tropic harmones is 
adrenotropic harmone which stimulates adrenal gland (medulla ) 
and releases adrenalin, and other harmones which have wide range 
of effects on the body. Consequent upon this, some of the body 
-activiti 2s increase and other body activities decrease — such as - 
(1) Ache + and pains of muscles due to slow mobilization of lactic 
acid. ( :) Liver releases glycogen into blood stream to provide 
energy to the concerned part of the body to fight or flight. (3) As 
the blood drains away into muscles, skin becomes pale. (4) There 
is increased production of sweat to cool down the body. (5) 
Dialation of the pupil of the eye (6) Salivary glands stops secretion 
of saliva and cause dryness of mouth. (7) Rate of breathing 
increases to supply more oxygen to muscles. (8) Palpitation 
increases to supply more blood to muscles . (9) Blood pressure 
rises (10) Kidney work less efficiently due to reduced blood supply. 
{11) Digestion, either reduces or stops. (12) Due to contraction 
of spinctler muscles, the defication stops or there will be diarrhoea 
and frequent urination. (13) Due to impairment and immune 
system, allergic reactions appear, and resistance to disease 


decreases. 


Reactions of the Mind (Mental Symptoms):- Consequent upon 
stress, the individual shows the following mental and behavioral ~ 
symptoms - such as- (1) Development of phobia or obsession (2) 
Loss of self confidence and self —esteem. (3) Feeling of guilt (4) 
Dread of future (5) Deterioration of concentration and memory 
(6) Irritability and anger. (7) Feeling of loneliness (8) Filling the 
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day by trivial tasks (9) Indecision (10) Crying or weaping. (11) 


Racing of mind etc. 


Sources of Stress : 


The sources of stress are many and varied. However, the | 
main sources commonly confronted by an individual are — (a) 
Frustration (b) Conflicts (c) Threats (d) Pressures. 


Frustration : Frustration as a source of Stress: 


Frustration is a bitter feeling and an unpleasant experience 
caused by failure to achieve our goal or caused by blocking or 
thwarting of the desired goal or action which is valued very much 
by us. So long we live in the social and cultural environment, 
frustration is unavoidable., Then we have to give up our goal or 
postpone or reduce or change our goal, to fit into the society. 
Frustration may be mild or intense and this effect is proportional 
to its intensity, situation, importance attached to it, age, sex, and 
attitude. Eg: - When we want to go for an interview or public 
examination, if our vehicle fails or the public transport is not 
available, we feel very much frustrated. In the same way, death 
of a spouse, divorce etc cause frustration and we feel miserable 
and helpless. When we are frustrated, we are disturbed, agitated, 
violent or depressed. Sometimes the cause of frustration may be 
physical environment or personal inadequacy. 


How do we react to Frustration ? 


Just as frustrating situations are varied and many the reactions 
or the responses are also varied and many. Some of the common 
reactions are — (a) Anger (b) Hostility (c) Aggression. 


(a) Anger : A very common reaction to frustration is anger and 
it is an impulse to repel, hurt, fight the person or the situation 
responsible for frustration. | 


(b) Hostility : Hostility is an “attitude of ill-will”. Itis a feeling 


% 
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of enemity with an impulse to hurt the person who is responsible. 
It may also manifest to the form of gossiping, making unkind 
remarks or avoiding the person responsible. 


(c) Aggression : Itis an act of attacking, injuring or destroying 
the situation or the person responsible for frustration. 


The other reactions to frustration are - Sulking, poulting, 
fortitude or relinquishing the goal. 


B. Conflict :Conflict as a source of stress : 


_ Conflict is a clash between two desires, two goals, two values, 
two ideals or two interests. Each one of the pair pressurizes equally 
for fulfillment. This decision to choose one, will compel the individual 
to give up the other. This decision causes a lot of tension and 
stress as both the choices are equally strong. Consequent upon 
this, the individual feels he is in a fix and suffers lot of stress. Thus 
the individual will be confronted with a number of conflicts which 
are varied in nature. 


Classification of Conflicts : 
Conflicts can be classified into three categories : 


(1) Approach — Approach conflicts, (2) Avoidance — Avoidance 
conflicts, (3) Approach — Avoidance conflicts. 


(1) Approach — Approach Conflicts : Both the goals are 
equally desirable and strong, but the individual has to select one 
and reject the other. The choice is totally left to the discretion of 
the individual, but it is very difficult to make the choice. Eg: A 
student secures high percentage of marks in P.U.C. and high 
ranking in CET Examination for both Engineering and Medical 
courses. He is equally interested in both the courses but he has to 
choose one. So he experiences severe conflict to decide whether 


to go for Engineering or Medical course. 
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(2) Avoidance — Avoidance Conflicts : Here, both the 
choices are equally strong and undesirable, but the individual has 
- to make a choice and accept one. Eg:- A poor and unemployed 
graduate has to choose between accepting to marry an 
unattractive girl or to continue to be in unemployment. He will 
get the job, only if he accepts to marry the girl. The choice is very 
difficult and unpleasant. ; 


(3) Approach — Avoidance Conflicts : Here, the conflict 
is between a strong tendency to accept or to avoid the same goal. 
Eg: A strong desire to marry for sexual, social and security reasons, 
but fears very much the responsibilities of married life and loss of 
personal freedom. The choice is inevitable, and the stress 


unavoidable. 


Effects of Conflicts : 


Conflicts for any reason and of any intensity is not 
desirable. It causes stress and consequent anxiety until it is 
resolved. It is said that conflict is an inevitable cause for neurosis 
or psychosis or psychosomatic disorders. Conflicts unresolved 
cause tension, restlessness, irritability, sleeplessness and so on. 
But all conflicts are not severe and damaging. But some of them 
can be resolved easily in a short time, whereas some require more 
effort and time. The last category of conflict will have serious 
impact both on mind and body. 7 


How to Resolve Conflicts : 


There are several ways of resolving conflicts. (a) In olden 
days to resolve conflict regarding an important issue, people were 
going to the temple of their diety, and after pooja, requesting God 
to give flower from right side if their decision regarding an issue is 
going to be beneficial or to give flower from left side if their decision 
is harmful. (b) Another way is to resolve conflict and to take a 
decision is to write on two slips — “One to do” and another “not to 
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do”, and fold each slip separately, put them in a bow!, and requesting 
an innocent child to pick up any one of the slips, and then decide 
according to the slip picked up. (c) The third way is tossing a coin 
to decide. In all these three, chance factor plays a significant 
role. (d) More scientific way of taking a decision regarding an 
issue is — to list out all the plus (+) points about the issue and 
minus (-) point about the issue separately. If it has more plus 
points than minus points, take the decision infavour of the issue. 
Once the decision is taken do not look back. Do not jump to any 
conclusion and do not allow any old conflict to continue. If sucha 
thing is done, it leads to tension, anxiety, and consequent strain. 


C. Threat is a Source of Stress : 


Threat signifies the possible impending danger to physical or 
psychological self. Example : Threat of nuclear war, fear of 
drought, cancer, AIDS, etc. 


Threat may also indicate interference. Interference may be 
with ones activities, plans, ambition etc. This threat may be mild 
or severe. Source of the common areas of threat are striving for 
recognition, success, or acceptance. 


D. Pressure as a Source of Stress : 


Pressure is a force either from within or without to do something 
which he is not capable of. Sometime ambition to achieve something 
of which he is not capable of forces him to do. Here the pressure 
is from within. Sometime parents may force him to achieve or to 
do something which he is not capable of is a force from outside. 
Example : Parents forcing their son or daughter to study day and 
night to get high percentage of marks in PUC-PCB and to get high 
rank in CET, to get into medicine. Some time the student may 
himself may work hard to get high percentage and rank to get 
into medical course. In both the courses, it is the pressure that 
causes severe stress. Sometime, the pressure may come from 
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commitment much which causes stress. Sometimes pressure 
comes from procrastination of studies till the tail end of the 
academic year and starting his studies just 2 or 3 months before 


the examination. 


Reaction to Pressure: 


Reaction to pressure depends up on the nature of the 
person, sense of responsibility, duration of pressure, intensity of 
pressure, personal health, attitude towards life etc., The pressure 
may be from within or from outside, if it continues for a long 
period it tells on his ability to relax, emotional control, efficiency, 
and his health. Pressure often causes frustration, and invokes 
hostility towards the person who is responsible. The person under 
pressure becomes ill-humored and irritable. 


How to manage Pressure ? 


Psychologists have suggested some measures to manage 
pressure, such as; 


a. If time is a factor for pressure, it is better to start work earlier 
than late. Ex.: Students have to start studying from the beginning 
of academic year, than from tail end of the year. Here it is worth 
recalling the great saying — “slow and study wins the race”. 


b. If possible, have some time for recreation periodically to have 
relief from tension caused by pressure. 


c. If one is conscientious, he must be frank enough about his 
abilities and limitation to fulfill the ambition of his parents, or of 
his self. 


d.Limit the load of the work to fit into his ability and time at his 
disposal. 


e.Practice regularly body-mind relaxation everyday (see for details 
the last aspect). 
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Ways of adapting to Stress : 


When we fail to cope up with stress by attack, withdraw or 
compromise, we resort to defense oriented reactions in order to 
defend our ego which is hurt. These defense oriented reactions 
are sponsored by unconscious. These defense oriented reactions 
protect our ego in an unrealistic way and offer temporary relief 
from defeat or failure. If we totally depend upon them for relief 
from stress, we develop psychological or psychosomatic disorders. 


These defense oriented mechanisms are of three types; 


1.First, group of reactions are — crying or weeping, unnecessarily 
smiling or laughing, talking repetetively etc., These behaviour 
serve as psychological repair mechanisms. 


2. The second group of reactions to stress are — smoking, drinking 

alcohol, drug addiction etc. These reactions help us to forget the 
pain, agony, anxiety, worry, etc., caused by stress. These reactions 
will help to forget pain or suffering temporarily, but at the same 
time create health hazards. 


3. The Third group of reactions to stress are ego-defense reactions, 
they help to protect our ego against threat. They also help to 
maintain psychological integration and protect against “self 
devaluation”. But, if they are used beyond certain limits, they 
become symptoms of either psychoneuroses or psychoses, or 
psychosomatics and thereby interfere with adjustive demands. 


Relaxation Tool to Reduce Stress : 


One must learn to relax to overcome stress, but it is not so 
simple to do so. Merely, lying down on a soft bed, closing eyes or 
sitting on a relaxing chair closing eyes, may help you to relax a 
little, but it is not total relaxation. It is a technique to overcome 
stress, by developing a kind of self-control and to meet the stressful 
social situations of every day living. It is also a technique which 
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helps you to relax even amidst hectic social, or official, or domestic 


activities. 


|. How and when to do Relaxation : 


Here are a few steps tc be followed to practice relaxation to 
be effective- A-Dont’s ........... 


1. Do not try to learn relaxation when you are feeling tired. You 
will learn better and more effectively when you are alert. 


2. Try to minimize background sources of stress like noise and 
presence of other people. 


3. Do not rush or watch the clock.: If your are worried about 
going on too long, set alarm to give a ring after a stipulated time. 


4. |f you are not succeeding, do not try hard again and again. This 
adds to your stress. Instead of trying hard better to rest for a few 
days and then start again. Emphasise on the part of exercise you 
find it effective. 


5. Before doing relaxation, take these precautions — 


a. Choose a quiet and comfortable place. 
b. Loosen your clothes and remove your shoes and glasses. 
c. Sit or lay down as comfortable as possible. 


d. Close your eyes, uncross your legs, rest your arms on your — 
sides and keep your palms open and upturned. © 


B —- Do's: 


After relaxing each part of the body : 


a. Toes : Curl your toes towards you or down to the floor. 
b. Calves : Point your toes towards your face. 
GC; Buttocks : Push your buttocks hard against your chair or 


bed. At the same time try to make your body feel as heavy | 
as possible. 
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Abdomen : Tense your abdomen as if preparing to receive a 


| punch in the stomach. 


Shoulders : Shrug your shoulders as high as they can go. 
Throat : Use your chin to press your throat hard. 


Neck and Head : Press your neck and head against the 
back of your shoulders, stretching your neck as you do so. 


Face : Tighten as many facial muscles as possible, including 


forehead, jaw, chin and nose. 


ll. Quick Relaxation : 


If there is no time to complete the full procedure or if it is. not 


convenient, use the following actions — Tensing and relaxing as 


above. You can perform such actions unobtrusively in all kinds of 


situations. 

a. Tighten and Tense the whole upper part of your body. 

b. Pull in your abdomen and tense your buttocks. 

C. Try to force your body off the chair by pressing the soles of 
your feet hard against the floor and trying to lift your body 
using your calf and other leg muscles. 

Hl Self Talk : 

Use the following examples to work out some possibilities 
for yourself. 

a. “It might be difficult, but | am going to go through the. 
argument with them again”. 

b. “1 must turn down that extra work. | can cope up now, but 
with extra | will be overloaded”. 

Cc. “1 know Lam being yelled at, but she is under stress too and 


has probably had a bad day”. 
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(After this, read “Body mind relaxation technique” of P. Nataraj 


—~ “Stress and management of stress). 


Development of Undesirable Habits : 


As said already we may resort to or develop some undesirable 
habits to overcome stress, such as smoking, drinking and 


drugaddiction. 


1. Smoking : We take to smoking to find relief from stress. No 
doubt, it gives relief from stress for sometime. With the lapse of 
time, it becomes a strong habit and becomes a slave to it. We 
start smoking when we are upset about something dear to us and 
when we are worrying. In our social, cultural, and religious world, 
and with a lot of development in science and technology, 
frustration, conflicts, pressures and threats are unavoidable. Then 
we start smoking to find relief from stress. When we find relief 
and pleasure, we continue to smoke more and more and thus we 
become a slave to smoking, we also develop a strong craving for 
cigarette. Then if we do not smoke, we become restless. Thus 
we become addicted to it. 3 


This smoking is the largest cause of illness and premature death. 
It is the leading cause for several types of cancers, including cancer 
of the lungs, larynx, bladder and cervix (in women). It also causes 
cardiovascular disease i.e., the disease of the heart and blood 
vessels. In spite of numerous risks associated with smoking and 
health benefits of quitting, more than 25% of the people are 
smoking. The harmful effects do not end with smoker. Smoking 
during pregnancy can also have harmful effects on the developing 
foetus. It also affects the people around the smoker. 


From the studies it is found genetic, psychological and cognitive 
factors seem to play their roles in smoking. It is found that some 
people are ;dft5 
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1. “Biologically predisposed” to become addicted to nicotine 
(tobacco) and others remain unaffected. Nicotine enhances the 
availability of certain neurotransmitter substances (including 
acetylcholine, norepine phrine, dopamine and endogenous opioids). 

These substances produce temporary improvements ie 
concentration, recall, alertness arousal and psychomotor 
performance, which are extremely pleasurable to some people. 


2. Psychological factors also play their roles in establishing smoking 
behaviour, among youngsters. Adolescents are more likely to begin 
somkeing if their parents or other-role models smoke, or if they 
experience peer pressure to do so. 


3. Cognitive factor seem to influence ‘people’s tendency to 
continue smoking. Smokers will have wrong notions that smoking 
increases their health. They also underestimate the risk of smoking. 


Government and various health agencies are taking various 
measures, to make smokers to give up smoking, and to prevent 
others taking to smoke, 

1. The first one is making antipropoganda against smoking by video 
tapes, audio tapes, and pomplets. 

2. The content of smoking cessation interventions and specific 
behaviour change programmes are also used. 

3. Most effective one is “aversive procedures”. It is designed to 
associate smoking stimuli with feeling ill. (aversive therapy). 

4. Intensity of the person-to-person contact, where the clinician 
spending some time with the smoker. More contact leads to higher 
ceasation rates. 

5. Using nicotine replacement therapy (method of uncompatible 
response) i.e., introducing a substitute to smoking. Example: 
Chewing nuts, using beeda, etc., 


6. A potent new weapon against smoking is “Threat of impotency’”. 
Scientist know the link between smoking and sexual problems, 
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i.e., smoking can harm man’s sexual functions, because it constricts 
blood vessels which supply blood to:'sex organ which causes erectile 


dysfunction. 


Alcoholism — causes and effects : 

Another way of avoiding or forgetting the severity of stress 
is drinking:alcohol. Both men and women take alcohol to overcome 
feelings of depression, to reduce anxiety and to neutralize 
resentment caused by intense stress, be it personal or background 
in nature. It provides emptiness and futility of ones existence. It 
serves as an unconscious means of expressing self-destructive 
tendencies. People continue to drink because it fills whatever 
psychological function is called up on to perform. Though immediate 
effects are satisfying, in the long run the results. are harmful, once 
the habit is firmly established. Further, it continues automatically 
and becomes more and more harmful and hence it needs treatment. 


No doubt alcohol gives relief from stresses and strains, but it is" 
only temporary. In no way, it helps him to overcome the problem, 
rather makes his life more miserable and compels him to become 
more addicted to it. 


Drinking alcohol starts as “social drinking” continuation of it 
leads to psychological dependency. Still further it also leads to 
_ physiological dependency. This is indicated by loss of control over 
drinking, a craving for alcohol, adaptive cell metabolism and 
withdrawl symptoms. 


At this stage, the individual needs not only medical therapy, 
but also requires behavioural modification, individual therapy, family 
therapy and group therapy. 


_ Moderate alcohol consumption can reduce the risk of coronary 
heart disease. Red wine appear to stem from compounds called, 
“Phenolic antioxidants”. This: seems to exert its protective effects 
by reducing, cholesterol and inhibiting blood clotting. Moderate 
alcohol consumers may even live longer than non-drinkers. 
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Too much alcohol consumption is harmful and has damaging 
effects on our health. Chronic excessive drinking leads to deficits 
in. many cognitive abilities, including learning and memory, 
perceptual — motor skills, visual spatial processing and problem 
solving. The negative effects of excessive drinking affects our 
health. It leads to stomach disease, cirrhosis of liver, cancer, 
impaired sexual functioning and cognitive impairment. Heavy 
drinking may also lead to suicide and suicide attempts. 


It is found from studies, that the probability of occurance of 
alcoholism is more with identical twins than fraternal or non identical 
twins. Environmental factor also contributes to drinking. 


Emotions and Health : 


Emotions play very significant roles in our lives. Pleasant 
emotions make our living happy and worthwhile, whereas 
unpleasant emotions make our living unpleasant and worthless. 
They either add longevity to our living or shortens our living. Every 
moment we are under the spell of our emotions and they are the 
salt of our living. Negative emotions like anger, fear, anxiety, 
phobias, hatred, jealousy, envy, etc. if not expressed adequately 
will have adverse effect on the progression of certain illness, such 
as cancer. People who inhibit self expression and experience 
negative emotions in social interactions are branded as “Type 
Distressed personality type”. The individuals who cope up with 
stress by inhibiting their negative emotions within themselves, are 
likely to experience suppressed immune systems, greater 
recurrence of cancer and high mortality rate. On the other hand, 
patients who demonstrate positive emotions like Joy, happiness 
and well-being, will have greater chance of recovery from any 


ailment and especially from cancer. 


In a study on “the relation between expression of distress and 
treatment outcome”, it is found that an open expression of negative 
emotions and desire to fight illness are sometimes related with 
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greater immune system, decreased recurrence rates, and 
increased survival time, even during advanced stages of cancer. 
The combative individuals who express anger about getting cancer 
and hostility towards their doctors and family members-often live 
longer than patients who passively accept their fate and quietly 


undergo treatment. 


Emotions also play a role in the progression of “hypertension or 
high blood pressure’’. Prolonged hyper tension, if not treated causes 
extensive damage to the entire circulatory system. Extreme 
reactivity to anxiety, hostility, and anger cause predisposition to 
hypertension. They also cause asthma, gastritis, ulcers, migraine, 
skin troubles, etc., if not controlled and regulated. Yoga, meditation, 
and body mind relaxation help to control and to regulate emotions. 


Diet and Nutrition : What we eat may save our lives 


Diet and nutrition play significant role in our living. They are 
the basic necessaties of living. Nevertheless they also cause 
' diseases and even death. It is said poor dietary practices increase 
the risk of developing chronic diseases. Poor diet is closely linked 
with cancer of the colon and rectum. Colorectal cancer is one of 
the leading causes of cancer death. On the other hand, regular 
consumption of certain food, particularly fresh fruits and vegetables 
reduce the risk of developing these cancers. In addition, regular 
exercise has protective effect against the development of 
colorectal cancer. . 


Again, diet is a significant factor in the development of 
“Cardiovascular disease”, i.e., disease of heart and blood vessels. | 
Such as arteriosclerosis (hardening of the arteries), coronary heart 
disease (reduced blood flow to the heart muscles), and stroke 
(Bursting of blood vessels in the brain). Most cardiovascular — 
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diseases affect the amount of oxygen and nutrition deficiency. 
This causes permanent damage to the organs of tissues and even 
death. Arteriosclerosis is the major cause of heart disease. 


- High levels of “serum cholesterol!” or blood cholesterol is strongly 
associated with increased risk of cardiovascular diseases. 
Cholesterol clogs arteries and cause the risk of heart disease. 
The amount of cholesterol in our blood is affected by the amount 
of fat, (saturated fat) and cholesterol in our diets: Serum 
cholesterol can be reduced much through diet that is low in fats, 
cholesterol and high in fibre fruits and vegetables. So, it is 
necessary to motivate people to eat right type of food, but it is 
not so easy to educate to eat right type of food. 


AIDS : 


Acquired Immuno Deficiency Syndrome is a viral disease, 
which reduces the immune systems ability; to defend the body 
against the introduction of foreign (outside) substances (antigens). 
The Process by which HIV (Human Immuno-deficiency Virus) 
produces AIDS symptom is complex. This process essentially 
involves the devastation of aspects of the infected person's 
immune systems. This makes the infected person extremely 
vulnerable (susceptible) to diseases, such as, tuberculosis, 


pneumonia and several forms of cancers. 
Studies have revealed some frightening facts about AIDS. 


1. The estimated incubation period i.e., the time it takes for the 
disease to develop is about 10 years. This means that infected 
person can spread the disease to others without knowing that 


they are infected. 


2. The individual can be infected only if the virus is introduced 
directly into blood stream. This means the disease cannot be 
contacted through, shaking hands, or by hugging the patient. HIV 
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infections are acquired through unprotected sexual intercourse 
and infected blood or blood products. This means that women 
can pass on the disease to their unborn children during pregnancy 


or delivery or through breast feeding. 


3. Until only a few years ago, HIV infection was a virtual death 
sentence, as it was always fatal. Since 1995, Scientists have 
developed more effective drugs to attack it. Two classes of 
potent drugs are “Protease inhibitors and Transcriptase inhibitors”. 
These drugs block the HIV from replicating once it has invaded 
certain cells of the immune system. They have also developed 
tests to monitor viral levels directly, so that doctors can accurately 
gauge the effectiveness of therapy. 


How Psychologists can help prevent the spread 
of AIDS : 


One reason is, that most people contact HIV as a 
result of certain behaviour. Initially, it was believed 
that AIDS is restricted to homosexuals, and intravenous 
drug users. Today, it is found that AIDS spreads 
through unprotected “heterosexual” rather than 
homosexual intercourse. Psychologists are interested 
in this problem. The effective means of combating 
AIDS is to use prevention programmes. This programe 
focus on changing the behaviour, of people. People 
must be made to become aware of the facts, that 
AIDS affects if a needle which is used to inject drugs 
to a person who had resorted to unprotected sex, or 
sex with multiple partners, is used to another person. 


Health psychologists recognize the developing effective AIDS 
prevention programs is a complicated business. Merely teaching 
people the facts about HIV and AIDS are often ineffective. The 

technique which is effective for one target group is not necessarily 
| effective to another group. One Model that is useful in developing 
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intervention that accommodates individual and group differences, 
is the “information-motivation-behavioural skills (IMB) model. 
According to the IMB model, people are more likely to perform 
HIV preventive behaviour to the extent that they — (1) Know how 
HIV is acquired and specific actions they must take to avoid it. 
(2) They are motivated to perform HIV - preventive behaviour 
and give up risky ones. (3) They possess the skills necessary to 
perform relevant HIV preventive behaviour, i.e., the ability to 
commuicate with and to be suitably assertive with a potential 
sexual partner. 


3 The HIV preventive behaviour technique should be suited to 
the ta-get groups. 


One group at risk is “women”. HIV infection rate with women 
is grovsing rapidly. There are several reasons for it. 


1. The way in which HIV transmission differs between 


men and women. 
“~ . 


(a) Most women acquire HIV as a result of intravenous drug use. 
Women who use drug add to their risk of contacting HIV, if they 
have unprotected sex with male partners who may also use drugs 
or have multiple sexual partners. 


(b) Another Factor unique to women is the chances of male-to- 
female transmission of HIV is 12 times greater than those female- 


to-male transmission. 


2. Secondly, Gender role differences between men and women is 
another factor. Women adhere to traditional gender roles. They 
succumb to pressure, to engage in unprotected sex. She cannot 
persuade her partner to use condom. She cannot refuse sex if he 


does not agree to use condom. 


3. Fear is an important factor, with women in abusive relationship 
marked by physical violence - women who have potential fear of 
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injury, are reluctant to negotiate safe sex with their partners, let 


alone refuse to have sex with them. 


Hence the role of Psychologist is to develop : 
HIV prevention training program in such a way that, 


1. Increases the women’s knowledge of HIV transmission and 
prevention. 


.2. Motivates the women to perform HIV preventive behaviour by 
highlighting their specific risk of acquiring HIV. 


3. Provide the behavioral skill necessary to convince their sexual 

partner to adopt HIV preventive behaviour, such as wearing a 
condom during sex. These IMB model found to be more effective 
in preventing the spread of AIDS. 
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CHAPTER 1 
OBSERVATION 


Introduction : Observation is an act which helps us to have 
knowledge of the environment. This knowledge is very 
essential to deal with the environment effectively and efficiently. 
Observation and its accuracy are influenced by many subjective 
and objective factors, such as complexity of the environment, 
age, sex, attitude, physical and mental conditions at the time 
of observation, intelligence, etc. This observation differs from 
individual to individual and from time totime. Description of 
the environment or the situtation observed depends upon 
memory and language in addition to observation. The accuracy 
of observation and consequent description or report etc., can 
be demonstrated in the laboratory by experiments. 


EXPERIMENT NO.1. DIRECTED OBSERVATION AND REPORT 


Experimenter : _ Date: 
Subject : Time : 
Problem: To study the effect of directed observation on the 
accuracy of report. 
Materials: 1. Apicture with many details, mounted on a 
card-board and covered with a flap. | 
2. A list of 30 questions, based on the picture and a key 


with answers. 
3. Astop-watch, 4. Writing materials. 


Plan : Conduct the experiment in two series.—Obtain answers 
for 30 questions before and after knowledge of questions and 


compare. . 
Procedure: \nform the S to keep ready to observe the picture. 


With the signal ‘‘start’, start the stop- watch, and expose the 
picture for a period of 30 seconds. At the end withdraw the 
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picture and present the S 30 questions. Request him to answer 
each question as accurately as possible in one or two words. 

In the second series, expose the same picture and follow 
the same procedure. 

Check up the answers of the S in the first and second 
series and determine the number of correct answers in each 
series. , 

Precaution: 1, Do not check up the answers soon after the 
first series but only after the second series : 

2. The S should not know that he has to answer the same 
set of questions twice ; 

3. The answers must be very brief ; 

4. WhilezZanswering the questions second time, the S should 
not consuit the first set of answers. 

Results: 1. Find out the total number of correct answers 
given by the group in the first and second series and compute 
Mean and Range. Also find out the difference between the two 
sets of scores. 

Table showing the accuracy of report before and after directed 
observation. 


Sl. No. of correct answes : 
No. Names I Series il Seas Difference 
1 A 
2 B 
3 C 
Sum 
Mean 
Mx. 
Mm. 
Range 
es ss sess ens eenreacnenttvatnpuatuncpseeamenan 
. Discussion 
A. Note: 


Knowledge of questions directs the observation of the S to 
the items he has answered in the First series. Naturally the 
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accuracy of report will be more in the second series than in the 
first series. Even then individual differences in the accuracy 
of observation and report are inevitable. 

B. Class Results : 


1: 


2. 


3. 


4. 


Compare the mean performances of the first and 
second series. Indicate whether the results are in 
agreement with the theory or not. Explain. 

Are there exceptions to the general tendency ? Explain 
with the help of introspective report of the S or S's. 


‘Does the introspective report corroborate with your 


explanation ? 
Are there individual differences, age differences, sex 
differences in the accuracy of report ? 


C. Conclusions : 


1. 


WN 


What is the effect of knowledge of questions on the 
accuracy of report ? Does the group results agree with 
theory ? 

Are there exceptions ? 

Are there individual differences and sex differences ? 


EXPERIMENT NO. 1. VOLITION AND FLUCTUATIONS 


Experimenter : Date : 
Subject : Time : 
Problem: To study experimentally the effect of volition or 


Will on fluctuations of attention. 
Materials: 1. MA double perspective book figure ; 


2. Stop-watch ; 3. Writing materials. 
. Plan: Conduct the experiment in three series—(1) with 
passive or neutral attitude ; (2) positive attitude and (3) 
negative attitude. Compare the number of fluctuations of the 
three series with each other. : 


Procedure: Before conducting the experiment show the 
double-perspective book figure and find out whether he sees 
the tigure once as half-opened and another time as half-closed 
book. Tell him the shift from one meaning to the other in 
the same figure is known as fluctuation. 


With this arrangement conduct the experiment in 3 series. 


I Series—Neutral Attitude: Tell the S,: “J will show youa | 
double perspective book figure. It appears once as half opened and 
another time as half closed book to you. You look at the figure with 
neutral attitude. While observing it, your attention oscillates 
between the two meanings. The oscillations in double perspective 
book figure are due to fluctuations of attention. Neither try to 
get fluctuations nor resist fluctuations. If they accur voluntarily 

‘note down in your book by putting a dot for every fluctuation. While 
noting down donot withdraw your attention from the bo2k figure.” 
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With these -instructions, say ‘start’, start the stop-Watch 
and expose the double perspective book figure. Allow 30 
seconds to observe. Atthe end withdraw the figure. Note 
down the number of fluctuations. 

II Series—Positive Attitude : Tell the 'S’ to assume positive 
attitude i.e., try to get as many fluctuations as possible. Then 
expose the figure and follow the procedure as above. : 

II Series—Negative Attitude : Tell him to resist occurrence 
of fluctuations to the extent possible and if they still occur note 
down. Then do as above. 

Precautions : 1, There should be no distractions around. 

2. The S should-not withdraw his attention from the book 
figure to note down fluctuations. 

3. Each attitude must be strictly assumed by the S. 

Results: 1. Find out the difference in the number of fluc- 
tuations between neutral and positive, neutral and negative 
attitude series. . 

2. Calculate Mean and SD for the group in each series. 

Table showing the number of fluctuations under neutral, positive 
and negative attitudes. 


. | No. of fluctuations-under | Difference 


SL. i | 
No, | Name |neutral Positive Negative | neutral- | neutral- 
attitude lattitude| attitude | positive | negative - 


———— 


nv 
> 


C 

Total 

Mean 

SD 

CR/t 

Discussion 


QB 


A. Note: : iS 
The number of fluctuations is more under positive attitude 


less under negative attitude and moderate under neutral 
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attitude. This indicates that ‘will’ has certain amount of 
contro! over fluctuations. Individuals differ widely in the 
strength of will and consequently inthe number of fluctuations. 
B. Class results : 
1. Does the group agree with theory ? 
2. Are there exceptions ? and why ? 
3. Are there individual differences? If so, where it is 
more ? 
4. Are there sex differences ? 
C. Conclusions : 
1. Is there any effect of Will on the number of fluctuations? 
2. Is it possible to attend without fluctuations ? | 
3. Do individuals differ ? Does sex differ in the number of 
fluctuations ? 7 
EXPERIMENT NO. 2. DISTRACTION OF ATTENTION 


Experimenter : Date: 
Subject: — | Time : 


Problem: To determine experimentally the effect of audi 
tory distractions (a) noise and (b) music, on efficiency of work. 
Materials: 1. Adding sheets; 2. stop-watch; 
3. buzzer; 4. record player and 5. writing materials. 
Plan ; Conduct the experiment in two parts. Part |. without 
distractions. Part {!. with distractions. Second part in 2 series. 
(a) with noise of the buzzer and (b) with the music of record 


player. Compare the performances of the two parts with each 
other. | 


Procedure : Conduct the experiment in two parts : 

Part I without distractions: Tell the S “J will give you an 
adding sheet. It consists of several rows of numerical units. Each 
unit consists of 6 digits. You have to find out the correct total of 
each unit and write the total {below the unit. Thus find the total 
of as many units as possible.” 

With the above instructions, say “start’’start the stop- watch 
simultaneously. Allow 5 minutes to do the work. At the end 
with the signal ‘stop’, underline the last unit totalled up by the S 
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Part II : I Series : Noise : Tell the S that at the signal ‘start, 
he has to start doing the samething from the unit next to the 
one underlined last. Allow 5 minutes to do the work. While 
the S is doing the work cause the buzzer sound intermittently. 


II Series-Music : Follow the same procedure but while the 
S is doing the work, start the record player. Time allowed is 
5 minutes. 


Precautions: 1. Totalling of the units should be done 
either columnwise or row-wise; . 

2. To avoid monotony or boredom allow 5 minutes rest in 
between the parts and series. 

3. Distractions introduced must be intermittent and not 
continuous and it must be sufficiently strong. 
Results: 1. Find out the number of unifs correctly totalled 
in each series; 

2. Find out the difference between without distraction and 
noise, without distraction and music and between noise 
and music. 

3. Compute Mean, SD and significance of the difference. 


Table showing the number of units correctly totalled in three 
Series. 


No. of units Difference Between 
correctly totalled ; 


SI oe 3 2 
; pee Beeeue | & 
fo.) eee 8 2 eee 
a eee 
s6 3s 3 a s © 
mee ae = 
ye ee ee 
1 A | 
2 B 
3 Cc 
Total 
Mean 
SD 
CR/t 
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Discussion 
A. Note: 


Distraction whatever be its nature affects the efficiency 
the work adversely. Of the twotypes of distractions music 
has greater distracting effect than noise. If the distraction is 
continuous even though it is intense the $ will adjust to it with 
lapse of time. If distraction were to be effective it must be 
intermittent. In some cases the S overcomes distraction at the 
cost of extra energy. Music at times, if it agrees with the 
rhythm of the work, facilitates efficiency in work. Quite a lot 
of workis done on distraction in the field of industrial 
psychology. 

B. Class Results : 

Where the work is adversely affected ? 

What type of distraction is more effective ? 

Does the group result agree with the theory ? Explain 
Are there exceptions to general tendency ? : 
Are there individual differences ? Sex differences ? 
What are the factors which contribute to individual 
differences ? 

7. Are the differences significant ? 

C. Conclusions : 

1. What is the effect of distraction on the performance ? 

2. What type of distraction is more effective ? 

3. Are there exceptions ? Individual differences ? 

4. What is the application value of this experiment ? 
(Note: If one of the forms of distraction is omitted, the 

problem will:be distraction on the efficiency of work) 
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EXPERIMENT NO. 3. DIVISION OF ATTENTION 


Experimenter : Date : 
Subject : Time: 
Problem: To find out the possibility of division of atten- 
tion between-(a) two muscular tasks, (b) two mental tasks and 
(c) one muscular and one mental tasks. 
Materials; 1, Astop-watch; 2. writing materials ; 
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3. Division of-attention board with circular and triangular 
grooves; 4. twostylus, 5. two electromagnetic counters; 

6. two battery boxes. 

Plan: Conduct the experiment in three parts i.e., 
1. two muscular tasks; 2. two mental tasks and 

3. ore muscular and one mental tasks. Each part to be 
conducted in three series. Compare the indices of the three 
parts with each other. | 

Procedure: Before giving the experiment, connect one of 

the terminals of the division of attention apparatus to the 
counter, counter to battery and: battery to stylus. Similarly, 
connect the other terminal of the division of attention apparatus 
to another counter, battery and stylus. This is necessary to 
record the number of times each pattern is traced. 


- Part I-Two Muscular. Tasks 


I Series-Muscular Task No. 1: \nstructthe S, that at the 
signal ‘start’ to start tracing the ‘triangular pattern’ of the 
division of attention board with metallic stylus, as fast as — 
possible in his right hand. With this instruction, give the 3 
signal ‘start’ and start the stop-watch simultaneously. Allow 30 
seconds to do the work. Af the end say stop and note down 
the number of times triangle fs traced as read in the counter. 

This is S, (single muscular task number 1). : 

II Series : Musclular task No. 2: Now, tell the S to trace the 
‘circle’ in the left hand. Time allowed and procedure to be 
followed is the same as above. Note down the score. This is 
single muscular task number 2. (S.) 

III Series * Two muscular tasks : Instruct him to trace ‘trian- 
gle’ in the right hand.and ‘circle’ inthe left hand simultaneously, 
at the signal ‘start’. Time allowed is 30 seconds. Note down 
the number of triangles separately and circles separately. Here 
tracing triangle is ‘double task number 1 (D,) and circle is 
double task number 2 (D,) 

From the above scores, calculate the index of divisibility by 


applying the following formula : 
shy eg ee Di+D, 
Index of divisibility (I.D) = SIT6, 
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Part II—Two Mental Tasks : 


I Series—Mental Task No. 1 (S1) : Instruct S to start writing 
the alphabets in the reverse order i.e., Z to A, at the signal start. 
Time allowed is 30 seconds. At the end find out the number of 
alphabets correctly written. This is single task number (Si). 

II Series—Mental task No. 2 (S,) : Give the Sa number, say 
'5', Tell him to treat it as base number. Then give him another 
number say ‘4’. Tell him this is given number. Instruct him to 
go on adding the given number to the base number loudly at 
the signal start. He has to add the given number to every 
succeeding total i.e., 5+4=9+4=13+4=17 etc. Time allowed 
is 30 seconds. -The number of times the given number is added 
to the base number in the given period constitutes S.. 

Ill Series—Two Mental Tasks: Give him a base number 

and a given number. Tell him that at the signal ‘start’, he 
should start writing the alphabets in the reverse order. At the 
same time to goon adding the given number to the base 
number as fast as possible orally. Allow 30 seconds. Here the 
alphabets written constitute D! and adding constitutes D.,,. 
Applying the previous formula, calculate index of divisibility 
between two mental tasks. 


Part III—One Physical and One Mental Tasks : 


1 Series—Physical Task : As the score is avaiable, take score 
of | part II Series i.e., tracing circles in the left hand (Si). 
Il Series—Mental Task: Take the scores of I! Part! series 
i.e., number of alphabets in the reverse order (S,). 
- JT Series—One physical and One Mental tasks : \nstruct him 
to trace circles in the left hand and to write the alphabets in the 
right hand in the reverse order. Here tracing circles is Di and 
writing alphabets is D,. Calculate the index of divisibility-as 
above. 7 
Precautions : 1. Adding should be sufficiently audible to the 
experimenter and mistakes should _be noted by*experimenter ; 
2. Adding the numbers and writing the alphena must be 
done as accurately as possible, 
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Results : T.. Calculate index of divisibility or coefficient of 
division for each part. and compare ; 
2. Calculate the Mean, Median and Q to indicate dispersion. 


Table showing the indices of divisibility between two tasks : 


Index of divisibility between 


Sl. = 3 1 muscular and 
No. “= BM ae] 1 mental task 
as as 
A AN 
1 A 
2 B 
ae 
Total 
Mean 
Mdn 
Q 
Discassion 
A. Note: ae * 


Maximum index of divisibility is 1.0. This indicates that 
division of attention is perfect. Unfortunately, such perfect 
division of attention between two tasks of any nature or 
character is generally not possibile. If there is any, it is only an 
exception. Though perfect division of attention is not possible, 
to some extent wecan attend two tasks. Even this is not 
division of attention in the strict sense, rather it is quick osci- 
ilation of attention between the two tasks. Generally, division — 
of attetion results either in the loss of quantity or quality 
or both of the work. However, the so-called division of atten- 
tion is aparently possible under the following conditions; 
‘ (1) when both the physical or motor tasks are very simple and 
become automatic (2) when one of the two tasks is physical 
and becomes automatic and the other is mental and needs 
attention. Ex. knitting and talking; (3) when the two tasks are 
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nothing but the two parts of the same unit. Ex. Pedaling and 
riding bicycle. 

In the light of the above, index of divisibility is large if two 
tasks are physical and simple, moderate if one is physical and 
another is mental, and least if both are mental in nature. 


B. Class Results : 


1. 


OMRON 


Where do you find the index of divisibility is highest ? 


_and where it is lowest for the group ? 


Do the group results agree with the theory ? 

Are there exceptions to group tendency ? 
Are there individual differences in index of divisibility ? 
Are there sex differences ? 

where do you find the dispersion is large and where it 
is least. 


C. Conclusions — 


ob w 


Can attention be divided perfectly between two tasks ? 
What is the relation between the nature of the task and 
loss of efficiency ? 

Do individuals differ 2 Does sex differ ? 

Are there exceptions to the general tendency ? 


What is the. practical aplication value of this 


experiment ? 
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EXPERIMENT NO. 6—MEANING & SPAN OF APPREHENSION 


Experimenter : Date : 
Subject : Time : 


Problem: To study the effect of introducing meaning into 
the material on visual span of apprehension. 

_ Materials ; 1. Techistoscope with camera slit to expose the 
material for 1/10 of second. , 

2. Two sets of cards. Set | contains nonsense combinations 
of letters ranging from 3 to 9. This set will have 7 subsets of 
4 cards in each i.e., 28 cards in total. Subset one has 4 cards 
of letters in each with different combinaticns. Subset two has 
4 cards of 4 letters in each etc. Set I] consists of words ranging 
from 3 to 15 letters. Thus there are 13 subsets of four cards in 
each and in total 52 cards with a maaningful word in each. 

Plan : Conduct the experiment in two series i.e., with non- 
sense combinations of letters and with meaningful wards. 
Compare the spans of the two series with each other. 


Procedure : I Part—Non-sense Combinations of letters: Make 
the S to sit in such a way that he can easily and clearly see the 
letters through the slit when exposed. Then instruct the S thus: 
“You keep on observing the slit attentively. With the signal ready, - 
I will expose a card with letters through the slit for a short period. 
Write down the letters observed in the same order. After exposing 
ail the four cards, I will read out the letters of each card. You check 
up your answers and assign ‘1.0’ mark to every right letter in the 
right place and 0.5 to right letter in a wrong place’. 


Then you find out total marks for that subset. Thus follow 
the same procedure regarding the other subsets. If the S fails 
to obtain lesser than 75% of the total marks in two consecutive 


subsets stop the experiment, 
Il Series— Meaningful Words : Follow the procedure as above, 
using the cards with a maaningful word in each. | 
Precautions: 1. The same as the previous experiment. 
Results: 1 Datermine ths ‘threshold for the: S and for the 
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| group for non-sense and meaningful materials separately. 
2. Compute Mean and SD for the group and compare. 


Analysis of the cards : 


Nu. of letters ge 48. 8 78 -O TO1eI2 191415 

No. of cards 484 4 ee ee oe 44 4 

Mx. Marks 12 16 20 24 28 32 36 40 44 48 52 56 60 

75% 08 the max. 9 12 15 18 21 24 27 30 33 36 39 42 45 
3 

Table showing the span of apprehension for non-sense syllablés 

and meaningful words. - 


Names Span for Bee oy 
Non-sense syllables Meaningful words Difference 

1 A 

; 

3 C 

Total 

Mean 

SD 
Discussion 
A. Note: 


Generally, span of apprehension is larger for meaningful 
combination of letters (words) than for non-sense syllables. It 
increases with meaning. Just as span of attention, span of 
apprehension also varies from individual to individual and age 
to age (upto a particular age). Span of apprehension is more 
than span of attention. It depends upon the following factors. 
(1) Grouping and organisation; (2) constant interval between 
the ready signal and the exposure of the stimulus; (3) richness 
of meaning; .(4) distance (5) pre-exposure and post-exposure 
field which provides positive after image; (6) practice and (7) age 


= 
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B. Class Results : 


1. What is the group span for non-sense syllables and 
for meaningful combinations of letters ? 


2. Does your group agree with the ganeral tendency ? 
3 Are there expceptions to this general te::dency ? 


4. Are there individual differences ? age differences ? and 
sex differences ? | 
5S. What does SD reveal ? 


6. What Is the relation between your results and the accu- 
racy and speed with which different types of printed 
matter can be read ? 


7. #°@ your results related to tha proof readers illusion ? 
Overlooking of typographical errors in reading— 
see Munn-Psychology-under heading ‘Reduced Cues.’) 


C. Conclusions : 


1. Is there any relationship between span of apprehension 
and meaning ? ; 

2. No individuals differ ? Are there sex differences ? 

3. What is the application value of this experiment ? 


EXPERIMENT NO. 3 WORD BUILDING TEST 


Experimenter ; | Date : 
‘Subject : ae | Time: 


Problem : To sudy the effect of systematic procedure on 
lingual imagination by word building test. 

Materials: 1.Two sets of six letters (English alphabets.) 
Each set will have 3 ovals and 3 consonants. 1) Set—AEO 
MBT, 2) EAIRLP 

.2. stop-watch and 3. Writing materials 


Plan : Conduct the experiment in two series. i.e., (1) Random 
method (2) Systematic method. Compare the number of words 
constructed in the two series with each other. 

Procedure : I Series—Random Method : Place before the S, the 
first set of six letters and instruct him thus: Af the signal ‘start’, 
using these six letters, construct as many words as you can. While 
constructing you must bear the following instructions in mind. 
I. Each word must be made up of atleast three letters. 2. The same 
letter should not be used more than‘ence in the same word. 3. Letters 
other than the given ones should not be used to construct words. 4, 
The word should not be a proper name-or abbreviation.” Allow 5 
minutes to construct the words. : ) 


I fe 
a 
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II Series— Systematic Procedure : Present the second set of six 
letters to the S. Instruct him thus: “You have to construct as 
many words as possible using these six letters. While constructing 
you have to satisfy one more condition in addition to the above 
Jour conditions i.e., take the first letter of the set and write all the 
possible words starting with it. Then take the second letter and 
write all the possible words starting withit. Follow *he same 
procedure with respect to the remaining letters.” Allow 5 minutes 
to write words in this case too: : 

Precacutions : Before giving the experiment proper, give trials 


with another set of six letters and make sure that the S has 
understood the instructions. 
Results: 1. Find out how many words are constructed eer 
random method satisfying the conditions, 

2. Find out how many 3 lettered, 4 lettered, and six 
lettered words are constructed. 

3. Do the same things with ephect to the results under 
systematic procedure: 

4. Calculate Mean, SD and significance of the difference bet- 
ween the tWo performances. 

5, Find out the relationship between word building test and 


visual imagination test (Rho). 
Table showing the number of words constructed under Random pr 
Systematic Procedures and Statistical measures. 


Jj. Random method— 2. Systematic methoe 
No. of words under No. of words under 
re v0 uUD cuU sD _'s 
roles 4 a 
oS evidive seein 15. 8,.8.:o) 88-8 
ig eee OE ee 
9 4 =: ace = 
De og feat, But Bibb Sies 
2 8 Sea GG Ss 8 8S oe 
eosre PSE SBT HO BSE Se SF lw Og. 
ee fe eee SS Se eee 
an paral’ a cer AKoag 
om SF MM LO na wt MM 
A 
B 
C 
Total 
Mean 
Sd 
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Discussion 
A. Note: 
1. Though at the outset random procedure offers freedom | 


to construct any word in any order, generally systematic proce- 
dure facilitates creative imagination more than the random pro- 
cedwtre. The reasonis that systematic procedure makes the S 
te think in a particular direction, which is lacking under 
random procedure. 

2. Generally, 3 and 4 fettered words are more than 5 and 6 
lettered words ; 

3. As.both the tests are intended to measure the same 
ability, we expect the correlation to be pee and highly 
significant. 


B. Class Results : 
In which series is the number of words constructed more? 
Is the difference between the two methods significant ? 
How many lettered words are more in each series ? 
Does your group agree with the general tendency ? 
Are there exceptions to the general tendency ? 
Do you find individual differences ? Sex differences ? 
7, What is the relationship between word building test and 
ink-blot test ? 

8. What is the application value of this experiment ? 


NOTBRWN= 


C. Conclusions : 

1. Which of the two methods facilitates creative imagination 
better? | 

2. What length of words is more frequent ? 3 
3. Do individuals differ ? Sex Do differ in creative imagi- 
nation ? . 

4, What does the correlation eves! ? 


EXPERIMENT NO. 2 HORIZONTAL-VERTICAL ILLUSION 


Experimenter : Date : 
Subject : Time : 
Problem: To study the effect of change in the method of 
presentation on the extent of horizontal-vertical illusion. 
Materials : 1. Horizontal-vertical illusion board, in which the 
vertical line joins the horizontal line exactly at the centre and 
stands at 90°. | 


“. .° 2. Metre scale; and 3. Writing materials. 


‘Plan: Conduct the experiment in two series. (1) Ascending 
method (2) Descending method. Compare the extent of illusion 
of the two series. 2: Be s : 

Procedure: I Ascending Method : Before giving the experiment, 
hold the length of the vertical line definitely shorter than the 
horizontal line. Show it to the S and ascertain: whether the 
vertical line appears definitely shorter than the horizontal line. 
Here‘treat the horizontal line as standard line. Hold the length 
of it?constant. Treat the vertical line as variable line and vary the 
length of this line depending on the need. With the above 
arrangements instruct the S thus : Now Iwill hold before you a 
horizontal vertical illusion board. Keep on observing the point at the 
juncture (place where vertical line joins the horizontal line) of the 
line. I will gradually increase the length of the vertical line, 
When it appears equal to the horizontal line tell me to stop, I will 
stop increasing the length. 

With the above instruction, say start and start increasing 
the length until the S says stop. Note down the length of the 
vertical line adjudged equal to the standard line. The difference 


is illusion. 


]]—Descending Method: Hold the length of the vertical line 


° 20 . 


definitely longer than the horizontal line. Tell him: J will 
gradually decrease the length of the vertical line. Keep on observing 
as you did before and report when it appears equal to the horizontal 
line. Then follow the procedure as above. 

Determine the extent of illusion, overestimation and under- 
estimation as done in the previous experiment. 

Precautions: 1. The distance between the S and the board 
must be constant. 

2. The rate of increasing or decreasing the length of the 
variable line should be constant. 

3. The S should avoid movement of the eye but keep on 
observing the point at the juncture of the two lines. 

4. The S should report when the variable appears equal to 
the standard but should not postpone judgement, though it 
appears equal or should not give judgement even before the 
variable oo equal. 

Results : 1. Calculate Mean and SD for the group in the 
‘magnitude 5 illusion in the ascending and descending method 
separately. 

2. Calculate the significance of the difference between the . 
two means. : 

3. Calculate the extent of overestir ation and underestimation. 

4. Find out the difference in the extent of illusion between 
the two series for each S and to the group. 

Table showing the magnitude of illusion in the ascending and Be 
cending methods and Statistical measures. 


Magnitude of illusion in 


‘Names 
Ascending method | Descending method | Difference 
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Discussion 
A. Note: | 


1. Generally, the vertical line by virtue of its position looks 
longer than the horizontal line of equal length. This is because 
the movement of the eyes along the vertical line is more stre- 
nuous than the movement on the horizontal line. The eyes have 
to move against the gravitational pull, and hence experience 
strain. This causes the feeling that it is longer than what it is. 

2. Several objective factors contribute to horizontal-vertical 
illusion, such as (a) colour of the lines; (b) angle of the vertical 
line with reference to the horizontal line; (c) length of the two 
lines; (d) thickness of the horizontal line; (e) thickness of the 
vertical line; (f) duration of exposure of the lines; (g) rate of 


oe increasing or decreasing the length of the vertical line; (h) fix- 
ation of the eye; (i) gap at the juncture. Apart from these 


objective factors many subjective factors, such as (a) social 
facilitation, (b) age, (c) practice, also contribute to horizontal- 
vertical illusion. 

3. Change in the method of presentation causes some change 
in the direction and the extent of illusion; 

4. Generally, there will be underestimation of the standard 
line and overestimation of the variable line. 


B. Class Results : 


1, What is the magnitude of illusion in each series? is the 
difference between the two significant statistically ? 

2. What is the direction of illusion in each series ? 

3. Is there any effect of change in the method of presenta- 
tion on the magnitude of illusion ? 

4. Do the results of your batch agree with the general 
tendency and the studies in the past ? 

5. Are there exceptions to general tendency ? Explain. 

6. Are there individual differences ? age differences and sex 
differences ? 

7. What are the factors that contribute to the above 
differences ? 


22 


8. What is the application value of the experiment ? 
C. Conclusions : 


1. Is illusion a normal and Gniviteal A sedigisianes: ? are 
there any exceptions ? 

2. Does change of method cause any change in the extent 
and direction of illusion ? 

3. Are there individual differences ? age differences? sex 
differences ? 

Supplementary problems : 

1. Effect of varying the colour, angle, thickness, gap of the 
arrow and feather heads on Muller-lyer illusion. . 

2. Effect of varying colour, angle, thickness, gap, position 
of the lines on horizontal-vertica! illusion. 


EXPERIMENT No.5 PRINCIPLES OF GROUPING AND ORGANIZATION 


Experimenter : Date : 
Subject : Time : 

Problem : To demonstrate experimentally the principles of 
grouping and organisation and. to determine relative strength of 
each principle, such as (a) similarity (b) proximity (c) direction 
(d) closure and (e) inclusiveness. 

Materials : 1. A pure white card board with the design show- 
ing the principles : 2. Stop-watch ; 3. Writing materials. 

Plan : Expose the figure to the S for 120 seconds. Note 
‘down the number of times each alphabet is perceived by the S 
and determine the relative strength of each principle. 

Procedure: Seat the S comfortably on a chair. Then instruct 
him thus: ‘With the signal ‘start’, 7 will expose a figure to you. 

Keep on observing it and tell me the different letters ( alphabets) 
_ you will see in the figure, until you are asked to stop. Each Letter 

may occur more than once and you have to tell it aloud every time it 
occurs. Ex. A letter “‘X"’ may appear first then “Y" may appear 
and X may reappear,” 

With the above instructions and with the signal ‘start’ expose 
the figure and keep it before him at a distance of 2 feet. Allow 
2 minutes. Note down the letter or letters read out by the S in 
the same order. At the end of 2 minutes, say ‘stop’ and with- 


draw the figure. 
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Figure for grouping and organization 
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Precautions : 1. The test must be given in a well-lighted room. 
Care is to be taken to see that the shadow of the S or the ex- 
perimenter does not fall on the figure. 

2. S should not withdraw his attention from the figure to 
note down the letter perceived, This is to be done by the E. 

3. Before giving the experiment, give examples to make clear 
the principles of grouping and organization. Tbe ? 

4. S should avoid critical or analytical attitudes. 


Analysis of the responses : 


1, If the S perceives merely a group of zeros and a group of 
arrows it indicates grouping — | 
2. Perception of letter or tetters is an indication of organiza- 
tion. Again (a) perception of letter ‘l' refers to principles of 
similarity ; (b) perception of letter ‘V’ refers to proximity ; (c) 
perception of letters ‘L’ and ’P’ refer to principle of direction. 
(d) Letter ‘M’ indicates principle of inclusiveness. (e) Letter N 
indicates closure. | 3 
Results : 1. Find out how many times each letter is perceived 
and classify them according to the principles. 
2. Determine the principle on the basis of frequency. 
3. Determine the relativa strength of each principle. 
4, Compute Mean and SD for each principle of the group. 
5. Find out how many times only zeros and arrows are per- 
ceived. aeeeis 
Table showing the frequency with which each principle has opera- 
ted with the S and the group 
Number of times each principle has operated in 120 seconds 


Name Se ae eae eee 
Similarity Proximity Closure Direction inclusiveness 


—— 
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Discussion 
A. Note: 
When a number of stimuli confront the vision simultaneously, 
‘they will not be perceived in unorganized way but in an orga- 
nized form. Organization of perceptual stimuli into some mean- 
ingful form or pattern is governed by certain principles such: as 
similarity, proximity, direction, closure and. inclusiveness. Which 
principle is more predominant than the other and what principle 
is least predominant is rather disputable. The relative importance 
depends upon the nature of the material, the attitude and past 
experience of the S. Sometimes similarity may outweigh proxi- 
mity, sometimes proximity may outweigh similarity. 3 
B. Class Results : 
1. Co your group results indicate the principles of grouping 
and organization ? 3 
2, What principle of organization is more predominant i in 
your group results ? and which is least predominant ? 
3. Are there individual differences ? under what principle the 
deviations are more ? Are there sex differences ? 
4, Whatis the application value of the experiment ? 


C. Conclusions : 


1. Is perception without grouping and organization possible? 
2. What principle is most predominant and what is oe pre- 
dominant with the group ? | 


3, Are there individual differences ? sex differences > 
(Note : Material and Procedure are of the. author's own), 


_- 


EXPERIMENT NO. 3 BILATERAL TRANSFER OF LEARNING 


Experimenter : Date: 
Subject : ) Time : 

Introduction . We have experienced that learning of one skill 
_ often influances learning another skill. The influence may be 
“sometimes facilitating and sometimes hindering {f the learning 
of one skill facilitates learning of another skill we call it positive 
transfer or transfer of training or transfer of learning. Example : 
A man who has learned to drive a car can drive a similar car 
almost as well without additional practice. On the other hand, 
if learning of one skill interferes with or hinders the learning of 
another skill, we call it negative transfer or habit interference. 
Example : A man who has learnt to type ona special kind of 
key-board finds it more difficult to learn to use a standard key- 
board. 

Transfer takes place (positive transfer) within the same class, 
Example: learning mazes, word lists, poetry, etc., usually, 
affects favourably the learning of other samples of the same 
kind of material. | 

Bilateral transfer or cross education is another form of posi- 
tive transfer of learning in which learning in one part of the 
body facilitates learning in another part of the body. For 
example : learning to trace the star pattern in the right hand 
facilitates learning to trace the same pattern in the Jeft hand. 

Another form of transfer is the transfer from one class to 
another. Here the transfer effect is very little. The findings in 
this field are of immense value for formal discipline. 
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‘Transfer of training whether it is motor or verbal learning 
takes place subjected to certain conditions. Such as similarity 
of contents, similatity of techniques, similarity of Bune and 
a combination of all these. 
The studies in this line have high application value in the 

field of education to develop.educational pattern. 

Problem : To determine the effet of practice in the right hand 
on the performance in the left hand. OR 

To demonstrate the phenomenon of the bilateral transfer by - 
the fore and after technique. 


Materials : 1. Mirror tracing board; 2. Battery; 3. Impulse — 
counter; 4. Stylus and 5. Writing materials. : 

Plan: Give one trial to trace star pattern inthe ieft hand, 
then six trials to the right hand and again another trial to the 
left hand. Compare the performance of the left hand before 
and after training to the right hand. 


Procedure: Connect the mirror tracing board, battery, 
impulse counter and stylusin such a way that the counter clicks 
and records the error when even the stylus contacts the metallic 
plate of the star pattern. Fix the screen in such a way that the S 
can see the star pattern in the mirror but not directly. | 


I Series—Left Hand— Before training : Seat the S before the 
mirror tracing board. Keep the point of the stylus which is in 
the left hand of thea S, at some point on the star pattern. 
Ascertain whether he sees the star pattern and the stylus on the 
groove of the star pattern. Then instruct him thus: “At the 
signal start, start tracing the pattern with stylus without touching 
the edges (without contacting the plate), as fast as possible until 
you reach the starting point.” With this instruction. give the 
signal start and start the stop watch. Note down the time taken 
and errors committed to trace the pattern in the left hand. 

Then give him six trials to trace the star pattern in the right 
hand, Note down the time taken and the errors committed in 
each trial. 

II Series-Left ~ Hand- After training: Following the same 
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procedure, tell him to trace the pattern in the left hand again. 
Note down the time and errors. 

Precautions : 1. The S should not see the star pattern directly 
while tracing; 

2. The S must avoid pee" the edge of the groove to the 
extent possible ; 

3, Work as rapidly as Baeisle. ~ 

Results : 1: Compare the time taken and errors committed in 
the left hand before and after practice trials in the right hand 

2. Plot the time and error scores of the right hand on a graph 

3. Compute index of learning in the right hand. 

4. Compute index of transfer of traning by dividing the 
scores of (time scores) after training by the scores of before 
training. 2 
, ee able 1 shows time and error scores in each trial of the right 

and, 
Error scores in each trial Time scores in each trial 

Name oe. Tp oe oe Index of 

learning 


A 

B 

& 
Total 
Mean 


ee SL SL LS 


Table 2 shows time and error scores of the left hand before and 
after training in the right hand 


Error scores ey Time scores 

ee eS 

: : Index of 

Name | Before After ae Before After Differ transfer 

rence ae 

of training 
A 
B 
& 

Total 
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Discussion 
According to the literature available in the field that pen etes 
an activity with a particular part of the body usually facilitates 
performance of the same activity with another part of the body. 
This is technically known as cross education. Usually, positive 
transfer effect is found between symmetrically located parts of 


the body, from eye to eye, from hand to hand and from foot to 


foot. lf the cross education is from one body organ to its sym- 
metrical counterpart, we Call it as bilaterial transfer. Inthe 
present experiment the task is perceptual motor activity. It 
remains constant throughout but the body parts with which it 
is performed varies. 

The results of cross education experiments uniformally show 
positive transfer effects. The advantages or disadvantages 
resulting from transfer are confined to the early parts of the 
after test. Gradually, the controlled group makes appropriate 
adjustment and catches up the experimental group which 
shows transfer effect at early stages. 

Munn quotes a study in which the controlled group dropped 
55 percent of errors, whereas the experimental group showed 76 
per cent drop after training in the right hand. Thus, we find the 


difference of 21 percent in favour of experimental group. 


Regarding the time scores the controlled group dropped 46 per 
cent and the experimental group dropped 82 per cent. Even here 
the difference of 36 per cent is in favour of experimental group. 

The magnitude of transfer depends upon the body parts, age, 
intelligence and eye-hand co-ordination, in addition to the 
bases of transfer. 


B. Class Results : 


1, Compare the performances of the left hand before and 
after training in the right hand. 

2. Do you find that the results of your group agree with 
the theory i 

3, What is the amount é learning in the right hand ? 

4. What is the amount of transfer of training ? 


i 
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5. Are there exceptions to the general tendency ? 

6. Are there individual differences ? sex differences ? 

7. What are the factors which cause individual differences ? 

explain on the basis of the ee report. 

C, Conclusions : 

1. What is the effect of training to the preferred hand on 
_ the unpreferred hand ? 

2. Are there exceptions to general tendency ? 

3. Are there individual differences ? 

4. What is the application value of this experiment ? 

Application value : The tindings in this field are of immense 
value ‘or formal discipline. 
Supplen.-ntary problem : 

1. “sansfer in verbal learning. 


EXPERIMENT NO. 7. MASSED VS, SPACED LEARNING 


Experimenter : Date: 

Subject: Time : 

Introduction : We have seen students spending their time 
in the beginning of the year leisurely and at the end of the © 
year try to learn a lot of things in a short time. Consequently, 
they either get less marks or fail or find it very difficult to 
remember what they have read in a short pesiod and thus 
‘become scared of the examination. But every time when 
hey experience the stress and strain of heavy work, they 
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resolve to begin their study from the beginning of the 
year in future. But again they do the samething next year. 
Instead of this, if they could plan their studies from the begin- 
ning of the year, they do not feel the burden of work and avoid 
stress and strain at the time of examination, learn things better, 
and get good results in the examination. 


In this connection psychologists have found out how un- 
ecenomical anda waste is unspaced method of study and on 
the other hand how economical and serviceable is the spaced 
method of study. Quite a large number of psychologists have 
advocated the spaced method of study as economical. They 
have found from their studies that the longer the rest period 
between learning, the better will be learning. They have - 
offered many explanations in support of their findings. 


Problem: To determine the relative merits of spaced and 
‘unspaced methods for learning verbal material. OR to find out 
~ the effect of distribution of learning periods on retention. 

‘Materials: 1. Stop-watch; 2. Writing materials and 3. Two. 
lists of words (A & B) containing 20 words in each. 


List A List B 
1. College 11. Photo 1. Teacher - 11. Retention 
2. Pencil 12. Picture 2. Escape 12. Absurd 
3. Water 13. Security 3. Eating - 13. Errors 
4. Elephant 14. Woman 4. Talking 14. Space 
5. Bottle 15. Cover 5. Accident 15. Merit 
6. Friend 16. Postage 6. Husband 16. Repeat- 


7. Quarrel 17, Memory 7, Business 17. Stars 
8.Student 18. Seconds 8, Daughter 18. Temple 
9. Medicine 19. Learn 9, Founder 19. Chair 
10. Power 20. Dolls 40.Procedure 20. Books 
Plan : Conduct the experiment in two series-Mass (Un- 
spaced) method and spaced method. Present the list five times 
in each series orally and compare the number of words correctly 
learnt in each series. 
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Massed Method—List A 


Procedure : Seat the S comfortably and tell him thus : J will 
present you orally a list of words five times. Zt the end, I will 
give you a few simple multiplication problems. Solve them as 
quickly as possible. Then try to reproduce the words read out to 
you as accurately as possible". 


With these instructions jay “Ready"’, start the stop-watch and 
start reading out loudly the words from the list 4 simultaneo- 
usly. Read out at the rate of 2 seconds a word. After reading 
out the list once allow five (5) seconds interval to read the list 
again. Thus present the list five times, with an interval 
of 5 seconds in between the presentation of the list. After 5th 
presentation, allow 60 seconds interval during which give the 
S afew sums (simple) todo. This is known as distraction 
period. Soon after this distraction ask the S to reproduce the 
list. The total amount of time spent for learning is 200 seconds 
i.e., 40 seconds per presentation of the list. 


Distribution Method (Spaced Method)—list B: Holding all 
other things constant, present the words from List B orally at 
the rate of 2 seconds a word and 5 seconds interval between 
two readings. At the end of second presentation, introduce 5 
minutes distraction period. Then present the list twice again as 
before and give 5 minutes distraction period. Finally, present 
the list once again and allow 60 seconds distraction. Then 
ask the S to reproduce the list. He-e also total time spent for 
learning is 80+80+40= 200 seconds. 

Precautions: 1. Thetime spenton learning under both the 
methods should be the same leaving apart the interval and dis- 
traction periods. 

2. During distraction the S should be given some multipli- 
cation problems to avoid recalling the words during the period. 

3. The rate and tone of presentation must be constant. 

Results: 1,- Find out the number of words learnt correctly in 
each series by the S. 

_ 2, Calculate Mean, SD, SE and CR/t for the group scores. 
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3. Find out the differance between the two sets of scores for 
each S and the group. 


Table showing the number of words learnt correctly in each list 
under two methods 


Sl. —. Number of words learnt under 
Names 


| ee ee ee Difference 
No. Massed Method Spaceed Method 


—— 


Discussion 
A. Note: 


According to theory spaced method is more economical and 
advantageous for learning than Mass method. Again between 
the work unit i.e., the amount of work per unit and rest unit 
(the length of rest) the work unit is more significant than rest 
unit. However, holding the work unit constant if the rest unit 
is increased, efficiency increases. Further, itis found that the 
most effective units of work and rest depend upon the task and 
the S. | | 

The reasons for distributed (spaced method) method being 
more economical and advantageous are (1) Increased work 
unit causes fatigue. This in turn affects learning adversely. So 
short work unit and long rest unit help to overcome fatigue 
and cause better motivation to learn. (2) Rest unit facilitates 
conselidation and perseveration of neural processes caused by 
eur activities. (3) Natural resistance for repetition of an act can 
be aveided by spaced method. (4) During rest period under 

spaced method errors will be dropped out for want of reinforce- 
ment. 
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B. Class Results: 

1. Under what method the group peiformance is bet’er ? 

2. Is the difference between the two performances signi- 
ficant ? 
3. Does your group agree with the theory? lf it disagrees 
—explain. 

4, How many are in agreement with the theory and how 
many are in disagreement wiih the theory ? 


5. Are there exceptions and individual differences ? Explain 


6. What is the application value of this experiment ? 
C. Conclusions : 9 


1. Which method of learning is more Svintagesus to your 
group and does it agree with the theory ? 

2. Are there exceptions to general tendency ? 

3. Are there individu! differences ? 

Application Value: The results of this experiment has a 
spscial bearing on the students planning their studies. It helps 
them to know the futility of trying to learn all the lessons ina 
short time by continuous sitting. 

Supplementary problem : 1. Nature of material on the relative 
advantages of spaced and unspaced methods of learning. 

2. Different length of rest interval on learning. | 

3. Different length of work unit on learning. 


EXPERIMENT NO. 10. KNOWLEDGE OF RESULTS ON LEARNING 


Experimenter : Date : 
Subject : . Time : 
Problem : Determine experimentally the effect of knowledge 
of results of ones own performance on verbal learning. 
Materials : 11 Two lists of meaningful words of twenty in 
each. 2.Stop-watch 3. Writing materials. 
. Plan: Conduct the-experiment in two series—1. without the 
knowledge of results 2. with the knowledge of results. Compare 
the number of trials required to learn the words under each 


38 
series, and determine the importance of knowledge of results 
on learning. 


Procedure :; I Series—Without the knowledge of results—List A 
Seat the S on a chair comfortably and instruct him thus : J will 
read out a list of twenty words loudly. Listen to me attentively and 
learn the list. At the end reproduce as many words as you can ona 
sheet of paper. With this instruction say ready and start reading 
the words from the’ list A at the rate of two seconds a word in 
aneventone. At the end of the trial allow three minutes to 
reproduce as many words as he can on a sheet of paper. After 
writing the words collect the sheet from the S and find out the 
number of words reproduced correctly but do not inform him 
the results. Following the same procedure present the list any 
number of times until the S reproduces the entire list correctly. 
' Note down the number of words reproduced in each trial 
correctly and the number of trials taken to learn the list. 


11 Series— With the kn owledge of results—(List B) : Here use 
the words of the list B and follow the same procedure to present 
the list, but inform the S his results after each trial. Thus 
continue the trials until the S reproduces the entire list compie- 
tly and correctly. Note down the number of words reproduced 
correctly in each trial and the number of trials taken to learn 
the list B with the knowledge of results after each trial, 

Precautions : 1.The length and the difficulty level of each 
word in both the lists must be constant and meaningful. 

2. The speed and tone of presentation of each word must be 
constant and even. 

3. In the | series do not allow the S to know the result of his 
own after each trial, but in the II series inform the S after each 
trial his own performance. > 

4. Do not inform the § the object of the experiment till the 
end. ; 
Analysis of the results: 1. Find out the number of words 
reproduced in each trial, and in each series by the S. 
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_ 2, Present the scores of each trial ona graph to show the 
effect of knowledge of results. 

3. Find out the nutnber of trials taken in each series to learn 
the list. : 


4. Work out the group average of the trials under each series. 
5. Work out SD, and CR for the mean difference. 


Table 1 showing the number of words reproduced by each S in the 


I series. : 


No. of words reproduced in each trial [.. , 

Names ; 2 3 es 6 etc Total number 

| | a trials taken 
A 
B 
C 


Table 2 showing the number of words reproduced by each S in 
the II series. 


; | No. of words reproduced in each trial Total number 
Names L. 2.257. 6 


of trials taken 


| 


Table 3 showing the number of trials taken in each series and 
difference | 


‘@ 


fs) No. of trials taken under | 
~ | Names |without knowledge | with piowlesee Difference 
Z ae — 
ee 
oe 
oe ad eee ae 
Total oem: a eee eS 
Mean 
SD 
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Discussion 
A. Note: 


Studies in this area have revealed that knowledge of results 
of ones own effort acts as an incentive. It not only promotes 
learning but also acclerates it. It fills in confidence and offers 
uirection to the S to learn. In the serse it guiaes him to know 
how much he has to learn and what h» has to learn in each 
successive trial. Naturally the S pays more attention to what he 
has to learn in each trial and the S puts forth more efforts to 
reach the target early. Hance knowledge of results makes learn- 
ing better and quicker. Consequently the number of words the S 
learns in each trial will be more ard the number of trials 
required to learn will be lesser. This depends upon age, Sex, 
interest, level of intelligence and aspiration of the S. 


'B Class Results : 


1. How many trials on ‘the average are ae by the group 
under each series ? 

2. Is the mean difference between the two series significant ? 

3. Are the group results, in agree nent with the theory ? 

4. Are there exceptions to the general tendency ? if so, how 
many ? 

5. Are there individual differences in the beneficial effect of 
- knowledge of results ? | 

6. Are there age and sex differences in the results ? 

7. What is the differential trend tound in the graphic present- 
ation of the results of each series ? 
C. Conclusions : 

1.is there any effect of knowledge of results on verbal — 
learning ? ; | 

2. Are the group results in agreement with the theory ? 

3. What does graph reveal ? 

4. Are there, age, sex, and individual differences ? 

Application value ; \Individual's progress chart and group pro- 
gress-chart, in any area of production and in the educational 
institutions will have beneficial effect. 
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believed that with the lapse of time the impression made on the 
nerve tissues would fade away. This is a very inadequate 
explanation of forgetting It is understood from the studies that 
forgetting is due to interference or obliteration of the old by the 
new ones. It may also be due to retroactive or proactive inhi- 
bitions. The degree of inhibition depencs upon the extent of 
similarity between the old and tie new materials, degree of 
meaning and logical! relationship, lenath of the material, strength 
of learning the original material and the interpolated activity, 
alteration in the stimulating conditions, change of set and finally 
with the desire of the subject (S). 

Finally from the results of their studies on memory psycho- 
logists have offered a few tips to improve our memory: (1) have 
ntention to learn, (2) pay close attention to what you ieain, (3) 
use imagery to the fullest extent, (4) tie up what you have 
learned with other things, (5) make use of rhythm which aids 
retention, (6) distribute your learning to the extent possible (7) 
rehearse or recite the material wherever possible and, (8) have 
rest or sleep after learning (study). 

Here we are going to demonstrate the methods of recall 
recognition, distribution etc. . 


EXPERIMENT NO.1 RETROACTIVE INHIBITION © 


Experimenter : Date : 
Subject : : Time : 


Problem : To demonstrate the phenomenon of retroactive 
inhibition on recalling verbal material. 

Materiats : 1. Stop watch, 2. Writing materials and 3. Three 
lists of meaningful words of 20 in each. List B and C are 
Synonyms. 

List A: 1. Butterfly, 2. Mountain, 3. Tobacco, 4. Soldier, 
5. Material, 6. Sample, 7. Average, 8. Syllable, 9. Economy. 
10. Considerable, 11. Accustom, 12. Progress, 13. Selection, 
14. Officer, 15. Revenue, 16. Recite, 17: Hungry, 18. Blossom’ 
49. Scissors, 20. Religion. 

List B: 1. Niggardly, 2. Nature, 3. Stomach, 4, Cottage. 
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5. Wonder, 6. Profound, 7. Retreat,.8, Solace, 9. Regenerate, 
10. Diminish, 11. Defeat, 12. Atstinate, 13. Effect, 14. Hundred, 
15. Manner, 16. Leap, 17, Expect, 18. Collect, 19. Beast, 
20. Attempt. 


List C . 1. Stingy, 2 Heredity, 3. Abdomen, 4. Castle, 5. Sur- 
prise, 6. Deep, 7. Withdraw, 8. Comfort, 9. Produce, 10. Reduce, 
11. Failure, 12. Stubborn. 13. Consequence, 14. Century, 15. 
Method, 16. Jump, 17.. Anticipate. 18. Gather, 19. Animal 
20. Effort. 


Plan: Conduct the experiment in two series. 1. without 
interpolation and 2. with interpolation. Compare the number of 
words recalled under two series with each other and determine 
the extent of retroactive inhibition. 2 : 

Procedure : I series—without interpolation—(List A) Seat the 
S comfortably on a chair. Then instruct him thus J will present 
a list of words (20) one by one orally. Listen carefully and learn 
the list. 


With the above instruction, say ready, start the stop watch 
and present the list orally at the rate of 2 seconds a word. The 
list requires 40 seconds to read. Thus present the list five times 
with an interval of 5 sec, in between each presentation of the 
list.. After 5th presentation give 10 minutes rest period during 
which, either give some multiplication problem or ovals cancel- 
lation test so that the S may not recall the list during interval. 
Then tell the S to reproduce the list. . 

_ IT series—with interpolation= (List B) : Following the same 
procedure present the list B five times. During the rest pause of 
10 minutes, present the list C five times for interpolation. This 
interpolation covers 220 seconds. For the remaining period (380 
sec) assign the S ovals cancellation test. At the end tell the S 
to reproduce the list B. ae 

Check up the responses with reference to the key. 

Precautions : 1. During the rest period care should be taken 
' to see that the S does not recall the list. 

2. In the second series do not inform the S before hand that 
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he has to recall only the list Band notC, so that he may pay 
attention to Band notC. This naturally affects the results. 

3 The words mustbe of equal difficulty in all the three lists. 
The words of B and C must be similar in meaning or syno- 
nyms.. : 

4. Learning period must be constant. 

Analysis. of the results: 1, Find out how many words are 
reproduced from the list A and B separately and show the 
difference. - 

2. Caiculate mean, SD and CR for the group results. 


Table showing the number of words reproduced from the list A 
(before RAI*) and list B (ARAI*) ; 
PERE SS eee 


Ce cane ree 


Words reproduced 
Before (List A) After (List B) 


Names Difference 


Pa: 
B 
C 


es ee hat ee Se ee 


~ Mean 
SD 


CRi/t | 
*BRAI =Before Retroactive inhibition 
*ARAL =After Retroactive inhibition 


Discussion 
A. Note: 


Retroactive inhibition is defined as the adverse effect upon 
retention of an activity interpolated between learning and recall, \t 
is an example of negative transfer because the learning of 
one task interferes with the retention of another. From this we 
understand that time by itself does not affect anything much 
but the interpolation of an activity causes an adverse’ effect on 
retention. 


The extent of retroactive inhibition depends upon the follow- 
ing factors. 
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1. The Rhea of measurement i.e., whether it is 3 the mathod 
of recall or relearning or recogniticn etc., 


2. Similarity between original and interpolated activities. If 
the original activity is nonsense syllables and the interpolated 
activity is also nonsense syllables retroactive inhibition is consi- 
derably great. On the other hand if the interpolated activity is 
meaningful RAlis less If the two activities beczme more 
similar and involve more responses in common, retroactive inhi- 
bition increases. Sometimes the similarity between Original 
learning and interpolated learning may become so great that the 
interpolated activity plays the part of rehearsal or practice trial 
for original activity and serves to Strengthen its retention rather 
than to sinhibit it. In this connection Skaggs Robinson states: 
relative degree of retention is meximal when the two activities 
are identical. The transfer from one task to itself is positive. As 
similarity decreases, so does degree of recall until it reaches a 
maximum at an intermediate degree of similarity. Further dec- 
rease in similarity upto complete unreletedness. the degree of 
retention increases gradually. According to him similarity is 
of 3 kinds : 1. common elements or items or meanir: g, 2. simila- 
rity with respect to the operations and responses required of the 
learner and 3. similarity of sets. 


3. Amount and strength of original and interpolated learning. 
lf the original activity is better learned than the interpolated 
activity it is less susceptible to retroactive inhibition (RAI). On 
the other hand if both the activities (Original and interpolated) 
are learnt approximately equal in strength retroactive inhibition 
is maximum. 


4. Temporal point of interpolation : Amount of retroaction 
may vary with the exact point in time at which the interpolated 
activity is introduced. {tis found (1) Interpolation shortly after 
the end of practice and (2) shortly before the test of retention, 
produces maximum interference. Interpolation at other intervals 
yield intermediate degrees of retroaction. 
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B. Class Results : 


1. What is the performance of the group in the two series 2 

2. Do your group results agree with the theory ? 

3. Are there exceptions to groun results and to theory ? 

4. Are there individual aifferences in the amount of retro- 
action. 

5. What factor is more notent in causing retroaction in this 
experiment ? 

6. What portion of the list is more easy to learn and repro- 
duce than the other ? 

7. What is the aoptication value of this experiment ? 
C, Coaiclusions : | 

1. What is the etfect of interpolation on retention. 

2. Does your group agree with the theory ? 

3. Are thee individual differences ? 

Application value : 1. This helos the students to plan out their 
studies so that one may notinterfere or inhibit the other subject. 
This is why the students complain that their memory is poor 
after studying a number of subjects continuously without know- 
ing there is either retroaction or proaction. 

(Note: The same experiment can be conducted by takin 9g 
a controlled group with no interpolation and an experimental 
group with interpolation) : : 

Supplementary problems : 1. Proactive inhibition on retention. 

2. Variation in similarity between original and interpolated 
activity on retention. 

3. Variation in time at which retroaction is introduced . 

4. Method of measurement on retroaction. 

5. Amount and strength of original and interpolated learning 
on retention. 


EXPERIMENT NO. 3. RECALL AND RECOGNITION 


Experimenter : . | Date : 
Subject : : Time : 

Problem: To study the efficiency for retention by recall and 
recognition—methods using verbal materials. 

Material: 1. Stop-watch, 2. Writing materials, 

-3. A set of 15 white cards having a word in each. 

4. Another set of 30 white cards having a word in each. 

Plan:.Show the S a set-of 15 words for a period for 45 
seconds. Ask him to recall and recognise the words. Compare 
the number of words recalled with words recognised. 
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Procedure: Conduct the experiment in two series—recall and 
recognition. 41—Recall method—A set of 15 words : Seat the S 
comfortably. Place before him the first set of 15 cards having 
one word ineach. Tell him that at the signal start, he should 
start reading the wordin each card until he is asked to stop. 
With these instructions say ‘Sfart’ and start the stop watch. 
Allow 45 seconds to read all the words, at the rate of 3 seconds 
a word. Atthe end say ‘Stop’ withdraw the card and ask him 
to recall and note down the words he saw. 

II Recognition method : Mix up the first set of cards with 
another 30 cards. And ask him to recognise the words he saw 
previously. Note down the words recognised correctly. 

Prec-ations : 1. All the words must be of equal length and 
difficu'ty. 

2.The S has to pay equal attention to every word of the 
first set. : 

3. Make a mark behind each card of the first set for identifi- 
cation by E when they are mixed up with the second set. 

4. The S should not be allowed to look into these identifica- 
tion marks. 


‘Analysis of the results : 
4. Check up the number of words correctly cai and 
recognised with reference to the key. 


2. Find out how many words are recalled and recognised 
correctly by the S. Find out the difference between the two. 


3. Find out mean, SD, SE and CR for the mean difference. 


4. Find out the relationship. between the two methods in 
measuring retention. 
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Table showing the number of ‘words recalled and recognised 
correctly by the S and the group. Statistical measures. 


No. of words correctly 


BLNO. Names a ea. Recouaiced Gaus iii coce: 
o A pebaliel Recognised Differences 
1 A 
4.3 
Bee 6: 
Mean 
SD 
SE 
~CRit 
= Discussion 
A. Note: 


- According to the literature available in this field the individu- 
als do better when they are asked to recognise than when they 
are asked to recall because in recognition certain cues are actu- 
ally present unlike in recall. Accuracy in recognition depends 
upon (1) the similarity or identity between the words seen and 
read and those with which they are mixed up. Greater the 
similarity or identity lesser the accuracy in recognition (2) Sense 
modality to which it is presented i.e., visual, or auditory, etc., 
(3) Age (4) Nature of material presented (5) interval between 
the presentation of the stimuli and recognition (6) Organic 
condition. 


B. Class Results : 


1. How many words are correctly recalled and recognised ? 

2. Is the difference between two methods statistically signifi- 
cant ? 

3. Does your group agree with the theory ? 

4. Are there exceptions to the general tendency ? 

5. Are there individual differences ? Age and sex differences? 

6. What is the application value of this experiment ?. 
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C. Conclusions * 


1. Which of the two methods measures retention more 
accurately ? 

2. Do individuals differ ? . 

Application value: This experiment has practical significance 
in testing individual’s memory. The multiple choice type of 
examination is based upon this principle, that recognition gives 
8 more accurate measure of a person's learning and memory. 
Supplementary problems : | 

1. Similarity of material on recall and recognition. 

2. Nature of materials (words and photographs) on recall and 
recognition. 

3. Sense modality through which material is presented on 
recall and recognition. ; 
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MODEL QUESTION PAPER, | P.U.C. PSYCHOLOGY 


Duration : 3 hours 
Max. marks : 90 


| Answer the following in 1 sentence each : 10x1=10 
‘How did the term ‘Psychology’ originate ? 

What is intrcspection ? 

What are the two kinds of glands ? 

Mention the divisions of the central nervous system. 
What are the sensory organs ? 

Define ‘attention’. 

Define ‘learning’. 

What is forgetting ? 

Mention the types of twins. 

0. What is stress ? 


et OOO Sh SR OT ne oO Ee 


Il1 Answer any 10 of the following in 2-3 sentences each: 
; 10x2 = 20 


11. Give any two definitions of Psychology. 
12. What is naturalistic observation ? | 

13. Mention the parts of a neuron. 

14. Mention the divisions of peripheral nervous system. 
15. Mention the types of attention. 

16. What is perception ? 

17. What is conditioning ? 

18. What is retroactive inhibition ? 

19. What is heredity ? 

20. What is environment ? 

21. Briefly mention the causes of alcoholism. 
22. What is balanced diet ? 


lil. Answer any 8 of the following in 15-20 sentences each : 
| 8x5=40 
23. Explain the subject matter of General and Child Psychology. 
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24. Explain any two methods of Psychology. 


25. With a neat diagram, explain the different parts and 
functions of neuron. 


26. Explain the functions of any two endocrine glands. 
27. Explain horizontal-vertical and Muller-Lyer illusion. 
28. Explain the determinants of attention. 

29. Explain trial-error learning. 


30. Explain part-whole and massed-distributed methods of 
memorization. 


31. What is chromosomal abnormality ? Explain any two 
disorders. : : 


32. What is the role of family and the peer group on children ? 
33. What are the causes of stress ? P 
34. Explain the influence of emotinns on mental health. 


IV. Answer any 2 in 30-35 sentences each : 2x10 =20 
35. What is forgetting ? What are its causes ? 
36. What is sensation ? Explain the visual sensation. 


37. Explain the different parts of the Central Nervous System 
‘and their functions. 


38. Explain mitosis and meiosis. 
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